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Designing the New Dictaphone 
Simplicity in operation, clarity in recording and reproduction, 
and dependability were achieved with remarkable compactness. 
Gearmotors for Built-in Service 


Applicable AGMA Standards, design factors affecting selection 
of most serviceable type and a review of available equipment. 


Navy Tests on Electrical Insulation 


Improved fire- and arc-resistant plastics laminates and molded 
materials developed under stimulation of Navy's test program. 


Porcelain Enamel Finishes 


How improved base metals, better enamels and new methods of 
application reduce finishing costs and widen range of application. 





CUT THE HIGH COST OF COILS 
with Belden CELENAMEL* 


® You can cut your fine-wire coil produc- 
tion time very substantially because Belden 
Celenamel* has eliminated the need for a 


stripping operation. 

You save money, too, because 
you eliminate the greatest cause 
of rejections. 


sk Trade-Mark Registered. 

Celenamel* magnet wire—a copper wire insulated 
with a film of cellulose acetate combined under heat 
with other resinous materials. The film so produced 
is tough, flexible, continuous, and of high dielectric 
strength. The insulation additions produced with 


Celenamel* have close and uniform tolerances. 


NO STRIPPING NECESSARY ! 
It is unnecessary to remove the Celenamel* 
insulation, in soldering operations. Simply 
dip the leads in a lead-tin bath at 
600F to 7ooF or apply soldering 
iron directly. 
Available in sizes 39 and finer. 
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Conveyor Roll Bearing, 
sealed for life, ends ex- 
pensive greasing of 
conveyor systems. 
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This motor, or some other compactly designed 
Bodine speed reducer motor, may be the one you TYP IC A L A Pp p L | ce A Tl ON 
need to solve an instrument or machine drive 
problem. Whatever the type of motor chosen, you 
can be sure of its quality and performance, if you 
choose Bodine. 


CHOOSE THE RIGHT MOTOR 


Bodine makes over 3000 standard sizes and 
specifications to enable you to pick the right 
motor to operate your machine. All Bodine motors 
are available with or without speed reducers to 
provide the kind of drive you require. 


PRECISION CONSTRUCTION 
THROUGHOUT 


Bodine motors are constructed to high stand- 
ards of precision to provide trouble-free operation 
with a minimum of attention. Consult Bodine 
engineers when planning your machine so that 


careful consideration can be given to proper choice 


of the motor, Bodine Electric Co., 2256 W. Ohio built to exacting specifications to provide sound 
St., Chicago 1 2. Illinois = , effects for Radio Station WOR. Electronic speed- 
is ; ° 


control apparatus, provided by Gerald K. Heller 
Company, controls a Bodine speed reducer motor. 


BODINE oeserower m 
HORSEPOWER MOTORS 
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This individually constructed turntable was 
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Porcelain Enamel Finishes 
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Leland D. Norton tells how the mechanical and electronic requirements 
were met in developing the new Time-Master machines. 
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Designer's 
ARE YOU UP ON rour METER=OLOGY 2? 


Condensed new booklet describes G-E Meters 
and Instruments for your every design need 


Here is a new G-E publication that every industrial de- 
signer will want to keep as a handy reference. In brief, 
illustrated form, it describes the whole wide range of 
electric measuring and indicating instruments, devices 
and accessories made by General Electric in standard 
types. Each description is followed by a reference to a 
more detailed bulletin. 


Whatever your interest in “meter-ology”—whatever the 
products into which you're designing built-in instruments, 
you'll find here standard G-E equipment for most appli- 
cations, available either from stock or for early shipment. 
Included are indicating instruments in switchboard, panel, 
general testing and laboratory types; photometric devices; 
recording and remote-indicating instruments; timers and 


time meters. Send today for your copy of “Measurements 
Review”, Bulletin GEC-227. 


PANEL INSTRUMENTS 

In round, square, or rec- 
tangular cases, these com- 
pact indicating instruments 
are available in 1%, 212, 
meters, power-factor meters, 3% or 4%-inch sizes. D-c 


will simplify synchroscopes, frequency me- 
your design job! ters; or d-c milliammeters, ammeters, 
. 


and voltmeters. Type DB-15 voltmeter shown. 


ACCURATE, SPACE-SAVING ‘ SUM INsTRUMENTS. 
DEVICES LIKE THESE . 


Available as a-c ammeters, 
voltmeters, wattmeters, var- 


microammeters, milliammeters, ammeters, 
voltmeters, and a-c, thermocouple, and recti- 
fier types can be furnished. 


LABORATORY-TYPE 


GENERAL TESTING INSTRUMENTS 


INSTRUMENTS 


This hook-on volt-ammeter 
is versatile, portable, easy 
to use. No need to cut con- 


Use this high-sensitivity, wide- 
range, vacuum-tube voltmeter 
for laboratory and industrial 
electronic testing. Calibrated 


RECORDING INSTRUMENTS 
For measurements affecting 
power economies, motor load- 


ing, etc., and for time studies, 
machine utilization, etc., GE 
makes a complete line in the 1-percent accu- 
racy class. Shown is surface-mounted Type CD. 


GENERAL @@ ELECTRIC 


ductors or interrupt service. ranges measure 0.001 volt to 300 volts at all 
Only 3% lb, 13 by 3 by 4 inches, it measures frequencies from 10 cycles to 1 megacycle. 
a-c and voltage to 3% accuracy. 
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PHOTOELECTRIC RELAYS 


TO SPEED UP ROUTINE JOBS 


Many routine processes can be speeded 
up by including these G-E photoelectric 
relays in your machine designs. They’re 
used to control or limit a wide variety 


of operations, and to count, sort, or 

identify objects, especially delicate or freshly painted parts that 
can’t be handled by mechanical fingers. They operate up to 600 
times a minute on flashes of .001 of a second duration. Standard 
radio tube used has an expected life of several thousand hours. 
Any light source with at least five foot-candles at the photo tube 
can be used. See Bulletin GEC-279. 





MORE CABLE IN LESS SPACE 


Many a neat, space-saving design is 
made possible by the small diameter 
of Flamenol Style FL, G-E’s famous 
low-voltage cable. Widely used for 
machine tool power and control 
circuits, it has both insulation and 
finish combined in a single synthetic 
covering. It is resistant to oil and 
moisture, acids and alkalies. Seven 
bright, permanent colors simplify 
and quicken circuit-tracing, save 
installation time. And Flamenol is 
flame-proof, cannot spread a fire. 
See Bulletin GEA-4352. 


VERSATILE STARTING SWITCH ‘‘AT HOME’ ANYWHERE 


You can mount this newly-designed, hand-operated G-E motor- 
starting switch for fractional hp motors on or near machines of all 


types, in almost any location. Enclosures 
include general-purpose, dust-tight, water- 
tight types, and types for hazardous loca- 
tions. Positive overload protection is pro- 
vided by a thermostatic bi-metallic strip 
and heater device, which causes the switch 
handle to move to “Off” position when an 
overload occurs. All wiring terminals are 
on top of switch unit for easy accessi- 
bility, fast installation. See new Bulletin 


GEA-2234. 
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HIGHLIGHTS 


S| eo PRODUCTS 


TIMELY 





Slip the Overload 
to the Flywheel 


On punch presses and similar flywheel-type machines, a G-E 
Tri-Clad Type KR high-slip motor slows down slightly as the 
peak load is applied. This allows the flywheel’s stored energy 
to share the load, thus relieving the motor of severe overloads. 
You can specify smaller motor sizes and smaller and less 
expensive control. You also get an improvement in power con- 
sumption, less control and belt maintenance, reduced power 
peaks, and improved power factor. These G-E motors, with 
5-8 per cent slip or 8-13 per cent slip, are made in both open 
and totally enclosed fan-cooled types. Open KR motors are 
available from 1 to 100 hp; totally enclosed KR motors from 
1 to 50 hp. See Bulletin GET-1268. 


Input curves of 
high-slip motor 
A) and general- 
purpose motor 
(B) driving iden- 
tical presses on 
identical work. 





General Electric Company, Section E 668-65 
Apparatus Department, Schenectady 5, N. Y. 
Please send me the following bulletins: 
() GEC-227—Measurements review 
[] GEC-279—Photoelectric relays 
(] GEA-4352—Flamenol wire and cable 

] GEA-2234—Fhp motor-starting switch 

GET-1268—High-slip motors 


CONSULT YOUR SWEET’S! You'll find “everything electric’ 
for machinery manufacturers in the General Electric section. 
Name 

Company 


Street 





City 
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““XLS’’ BALL BEARING 


Norma-Hoffmann Extra 
Light XLS ball bearings 
are available in a size 
range from 144" to 22%4" 
bore and a maximum of 
28" diameter. 


vl 


NORMA -HOFFMANN 
EXTRA LIGHT XLS SERIES 


Precision Bearings Provide 
greater latitude in designs 


These Norma-Hoffmann Extra Light Pre- 
cision Ball Bearings— XLS types— provide 
the solution to cramped bearing space in 
machine design. In addition to the advan- 
tages of low friction, compactness and light 
weight, the abnormally large bores, com- 
pared to outside diameter, give designers 
greater latitude in designs of their equip- 
ment. They are also suitable for combined 
radial and thrust loads in either direction. 
Investigate Norma-Hoffmann Extra-Light 
Precision Bearings for your designs. Our 
Field Engineers will gladly aid you in the 
application and selection of the proper 
bearing for your particular designs. Write 
for their services and catalog. 


NORMA-HOFFMANN 
Vn AV 


BALL + ROLLER + THRUST | 


NORMA-HOFFMANN BEARINGS CORPORATION, 
STAMFORD, CONNECTICUT 
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FACTORS IN CHOOSING RESILIENT GASKETS You'll find helpful application and specifi- 
cation data in the new, enlarged 24-page 


TEN TECHNICAL Once a good flange or joint design has been developed, there, 


remains the problem of choosing a specific gasket material. A ri 


view of principal factors can help narrow the range of possib . 
DISCUSSIONS choices and apeed final section booklet, “Armstrong’s Gasket and Sealing 


Temperatures in excess of 250° F  eliminatd 
most resilient gasketing materials. Where temperatures fluctuate 


an average figure may be uned asthe upper iil Sure . Materials.” It contains all the information 
that made the first edition of this booklet 
so useful to design engineers and purchas- 
ing agents. In addition, it suggests methods 
of putting Armstrong’s stock materials to 
specialized uses in such fields as the radio, 
electrical, automotive, petroleum, and 
transportation industries. The new edition 
also includes latest government specifica- 
tions—plus up-to-date charts on synthetic 
rubber, cork-and-synthetic rubber, cork 
composition, and fiber sheet materials. 
For your free copy of “Armstrong’s 
Gasket and Sealing Materials,” fill 
in coupon below and mail today. 


USEFUL CHARTS 


CORK-AND-SYNTHETIC-RUBBER COMPOSITIONS - 


DATA ON 
GASKET 
MATERIALS 


TYPICAL APPLICATIONS 


Armstrong Cork Co. Gaskets and Packings Dept. 
9511 Arch Street, Lancaster, Pennsylvania 





Please send me at once a copy of the new 24-page 
booklet, ‘‘Armstrong's Gasket and Sealing Materials."’ 


ARMSTRONG’S NAME ___ 


COMPANY 
GASKETS ¢ PACKINGS ¢ SEALS ADDRESS _ 


a 
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&. Kvery 


&. Chase 
&. free-cutting 


: ROD ALLOY 7s... 


Ohh it a 


Land a hy worked! 


O assure you free-cutting rod alloys of unmatched 

quality they a// are extruded and then cold drawn to 
finished dimensions. This hot and cold working is your 
insurance that the rod you buy from Chase is of uniform 
composition and structure...rod that is held to extremely 
close dimensional tolerances. 


And from Chase you can buy any type of rod alloy that 
you especially need for a particular job. We regularly 
make 19 rod alloys...several of which should be the 
answer to your requirements. If not, you can draw upon 
our extensive Research Department facilities...all as part 
of Chase Service. Don’t you think it worth while to call 
your nearest Chase Warehouse or Service Office today? 
You'll get only the best for your needs! 


The Nadiond Headguarlers for 
C h ase BRASS & COPPER 


WATERBURY 91, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS 1S THE CHASE NETWORK ... handiest way to buy brass 


ALBANY+ ATLANTA BALTIMORE BOSTON CHICAG®S CINCINNAT! CLEVELAND DETROIT HOUSTONt INDIANAPOLIS KANSAS CITY, MO. LOS ANGELES MILWAUKEE MINNEAPOLIS 
NEWARK NEW ORLEANS WEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} SAN FRANCISCO SEATTLE ST.LOUIS WATERBURY (findicotes Soles Office Only) 
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OHMITE 





in TABLE MOUNTING 
CAGES 


Used to prevent me- 
chanical injury to the 
rheostat or human 
contact with  electri- 
cally “live” parts. 
Tabletop mounting, 
ventilated enclosures. 


RHEOSTATS 


babi? 
arttf 
s 


with TOGGLE SWITCH 
and EXTRA LUG 


Permits dual switching 
of rheostat and inde- 
pendent circuits. Rheo- 
stat winding is termi- 
nated at an extra lug 
located where the 
switch opens, 


TANDEM 


ASSEMBLIES 


Ohmite rheostats can 
be mounted with two, 
three, or more in tan- 
dem, for simultaneous 
operation of several 
circuits by one knob. 


with BUSHINGS 
for special 
panel thickness 


Rheostats can be fur- 
nished with extra-long 
bushings and shafts for 

g > wm 20" l 
panels over 44” anc 
up to 2” in thickness. 
Five bushing lengths. 


with SCREW 
DRIVER SLOT 
SHAFT 


Shaft ends can be slot- 
ted for operation with 
a screwdriver, where 
few adjustments are 
needed. Minimizes 
tampering with setting. 


with DEAD LUG 
OFF-POSITION 


Opens the circuit at 
the high resistance po- 
sition as the contact 
passes on to the lug, 
which is disconnected 
from the winding. 


with SNAP-ACTION 
OFF POSITION 


Opens the circuit at 
the high or low resist- 
ance position. The con- 
tact brush snaps into 
an insulated notch 
next to the lug, provid- 
ing indexing. 


with DEAD-SECTION 
OFF POSITION 


Opens the circuit at 
the high or low resist- 
ance position as the 
brush passes off the 
lug onto an insulated 
section. Medium duty. 


with TOGGLE 
SWITCH 


Toggle switch is oper- 
ated with a positive 
snap by the rheostat 
arm at either end po- 
sition. Used for heavy 
duty applications, 
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YES, the few accents of hardware on a pit 
furniture plainly say one of two things to t 
“Top drawer’... or “run of the mill,” 

And it’s been that way ever since 
rolled, drawn, and fashioned into dea 
key-plates, and other ornaments, Because | 
so matchlessly easy to work. (4% ecause of its 
range of rich color... it sttaaghtway became the 
favored creative medium Of thé finest artisans, for all 
their most intricate work. 

And it still is. Now, as then, the truest artistry in 
hardware... on the finest furniture, antique or mod- 
ern...is found in “grace notes’ of Brass. 

Much of this Brass is made in the modern mills 
here at Bristol, where nearly 100 years of good, sound 


~~ 


we 
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all the mills’ 
m concern over 
nity of Bristol Brass 
sheet, rod, ai ‘ 
ery. Now if whatever you make) would like a 
quick picture of Bristol facilities and products, you 
are invited to write for the new publication: "Bristol 
Brass for the Metal Industries.”’ 


The 
BRISTOL BRASS 


CORPORATION 
Makers of Brass since 1850, Bristol, Connecticut 


15 Park Row, New York City 418 FrRICK BUILDING, PiTTSBURGH, PENNSYLVANIA * 1607 SoutH Broapway, DAYTON, OHIO 
616 TEMPLE BUILDING, ROCHESTER, NEW YORK 827 Hospitat Trust BUILDING, PROVIDENCE, RHODE ISLAND 
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FREQUENCY 


OPERATIONS 
REQUIRED 


TIME, 
LABOR COSTS 


COSTS IN 
ABNORMAL 
SERVICE 


You get this dollar-saving design only when you 
specify C-W Sealedpower Motors. No other 
totally-enclosed, fan-cooled motor has exterior 
cooling, with the fan-driven airstream blowing 
over the finned frame, carrying dust and fumes 
outside and away. It beats rust and corrosion, 


Conventional* 
Fan-Cooled Motor 


C-W Sealedpower 


Yo oe 


Normal (Not Extra Dirty) Service 


EVERY YEAR a conventional fan-cooled motor 
requires cleaning, in the opinion of experienced 
maintenance chiefs. 


17 OPERATIONS —to shut down, dismantle, 
clean and reassemble motor. Motor must be 
shut down and taken out of production, for 
about 3 hours. 


$4.95 


3 HOURS time, estimated by motor maintenance 
men, at union scale of $1.65 per hour, totals 
$4.95 yearly per motor, in normal service. 


EVERY 3 MONTHS, oa conventional motor, 
operating where dirt or lint is excessive, should 
be cleaned. That requires 18 hrs. of labor at 
$1.65, for a total cleaning cost of $29.70 per 
motor, during an interval of 18 months. 


FOR ANY APPLICATION WHERE 


EXCESSIVE MAINTENANCE IS INDICATED 


eta ea lle 


—specify SEALEDPOWER and SAVE 


Fs 


Direct Current Motors 


RTT PT ae 


ONCE EVERY 3 YEARS is often enough for a 
Sealedpower motor, according to those who 
have had experience with it. 


NO NEED TO SHUT DOWN in normal —not 
extra dirty —duty, no need to remove fan cowl, 
etc. Brushing cow! end, and cleaning outside of 
motor is sufficient. 


14¢ 


V4 HOUR time, once every 3 yeors, cleans a 
Sealedpower motor. At $1.65 per hour, clean- 
ing cost per year is only 14¢. 


ONLY ONE cleaning every 18 months keeps a 
Sealedpower motor running cool and efficiently. 
Only % hour to remove fan cowl, brush fan and 
outside of motor and replace cowl. A labor 
cost of only $1.24 per motor. - 


*A totally-enclosed, fan-cooled motor, of conventional design, was used for comparison 


too, because the frame is rugged cast iron. 

RATINGS FROM 3 TO 60 HP, horizontal or 
vertical, with NEMA “C” or “‘D” flange mount- 
ings. Many ratings are stocked . . . see C-W’s 
weekly Stock Sheet. Talk over your motor needs 
with a Crocker-Wheeler representative. 


a 


Generators 





Wound Rotor Motors 


at ey 






fumes outside and away. 


150% MORE 
COOLING SURFACE 

is provided by the radiating 

fins, exclusive with the C-W 

; SEALEDPOWER. Here, fluttering 

streamers trace the fan-driven 

- ¢@ 4 airstream that blows dust and 
: } 
é 
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Before You Buy ANY totclly-enclosed motor, wemumaitr res 1. Mtg. Co. 

ee Ai ees eeh ie le “main- Send the SEALEDPOWER Motor Booklet, “It’s Different — it’s a Dollar-Saver” | 
Ute Mu ae ae ae ood 

—it's a Dollar-saver,” is packed with facts no savings- Name 


minded motor user can afford to overlook. Write for it. a oe 


Company 
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WHAT ABOUT 


High-Altitude 
Brush Principles 


FOR GROUND-LEVEL ROTATING 


ELECTRICAL EQUIPMENT? 


When Stackpole produced the first long-life 
brushes for high-altitude aircraft generator serv- 
ice, it looked as though these same unique princi- 
ples of brush composition would also solve a lot 
of brush problems in equipment for ground level 
use where difficult atmospheric conditions, chemi- 
cal fumes and other adverse conditions were 
causing trouble. 
In some instances, outstanding success was 
achieved. In others—and it was hard then to tell 
exactly why—results were disappointing. 
That was several years ago. Meanwhile, subse- 
quent Stackpole developments in high-altitude 
brush compositions and production control meth- 
ods have scored real progress in solving these 
more puzzling ground-level applications. In a high 
percentage of cases, they have resulted in materi- TEST OFFER! Send details of your difficult ground 
ally longer brush life under adverse conditions, level applications for sample brushes. Test them on your 
ree actual equipment under actual operating conditions. Recent 
greatly minimized commutator wear and gener- experience indicates that, in a large majority of cases you 
ally improved standards of equipment operating will find that these unique brushes answer your problem. 


; NOTE: Stackpole brushes are sold only to 
efficiency. equipment manufacturers—not as replacements. 


STACKPOLE CARBON COMPANY, St. Marys, Pa. 


MOLDED CARBON, GRAPHITE AND POWDERED METAL SPECIALTIES . . . Write for details on any type 
BATTERY CARBONS « BEARINGS « BRAZING FURNACE BOATS « BRUSHES ¢ CARBON, GRAPHITE AND METAL CONTACTS « CARBON 
VOLTAGE REGULATOR DISCS ¢ CHEMICAL CARBONS ¢ CLUTCH RINGS « DASH POT PLUNGERS « POWER TUBE ANODES e RESIST- 
ANCE WELDING AND 8RAZING TIPS « SEAL RINGS « SPECIAL MOLDS AND DIES « TROLLEY AND PANTOGRAPH SHOES « WATER 

HEATER & PASTEURIZATION ELECTRODES « WELDING CARBONS, ETC. 
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... the New Series 1260 General-Purpose Counter 


This new 1260 Veeder-Root Counter has the newsiest New Look 
among all things that count. ..a compact, streamlined case of pleasing proportions, 
finished in rich-looking, 2-tone gray. And this counter features the Veeder-Root 
“Ease-Eye” Reading Line of six large figures, in large windows, standing out 
boldly against the contrasting band of light gray. 
The new 1260 is designed so that it can be adapted to any of the standard 
counter drives: ratchet, revolution, direct, or geared, with shaft extending on 
either side. It will count faster than any standard counter, and is built to give 
the accuracy and long life you always get from all Veeder-Root Counters. 
See how easily this New 1260 can be designed into your product... 
how much it will add to your product’s appearance and appeal. 


VEEDER-ROOT INC. 


HARTFORD 2, CONN. 


In Canada: Veeder-Root of Canada, Ltd., 995 St. James St., Montreal 3. In England: Veeder-Root Ltd., Dickinson Works, 20 Purley Way, Croydon, Surrey 
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ON PRODUCT COSTS! 


Designing to reduce product costs comes easy when you use the 


versatility of Hussey Copper and Brass. You can plan on easy form- 
ing or bending, speedy fabrication whether soldered, riveted or brazed, 


excellent heat or electrical conductivity, corrosion resistance, dura- 
bility and lifetime beauty. Use these cost-cutting advantages of 
Hussey Copper or Brass to keep the fabricating costs down on your 
products. No other material can offer you so much extra value at 
so little extra cost. 
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IN OIL BURNERS... 


KLIXON 
Protectors 


Kego HEAT ON 


/ 
BY PREVENTING MOTOR BURNOUTS 
/ 







/ The reason why prominent oil 
/ burner manufacturers, as well as other 
users of electric motors, specify and use 

motors with built-in Klixon Protectors 
is because these protectors prevent 
motors from overheating and burning out. 









Built-in by the motor manufacturer, 
Klixon Protectors stand guard ready to 
cut-off the power should an overload or 
short occur. Built-in means that you 
get positive, permanent protection be- 
cause the protector is matched to the 
motor assuring a tested and proven 
combination that protects motors for 
their full operating life. 














Remember, too, Klixon Protectors 
keep other equipment, such as trans- 
formers, solenoids, and adjustable volt- 
age transformers from overheating and 
burning out. Keep your product oper- 
ating. Specify that motors and other 
electrical equipment have built-in Klixon 
Protectors. 


SPENCER THERMOSTAT COMPANY 
111 FOREST STREET, ATTLEBORO, MASS, 
















% yr 4 - 
CLICK... CLICK ...IT'S ON! 










When temperature within the When the equipment cools to 
equipment reaches danger point, satety, the Klixon Protector snaps 
KLIXON Protector snaps the the power “on"’ automatically if 
power “OFF” preventing burn- the automatic reset is specified 
outs, . + . or when the reset button is 

pushed when manual type is 






specified. 
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a small rectifier hos done its job! 


Remember the old days when you used 
to push your starter button, and hope? 
Or, maybe, you're still doing it—if you 
haven’t heard about the small charger 
that helps keep batteries at their peak. 
But many a car owner is now enjoying 
new confidence in his car, simply by 
letting this handy rectifier revive the 
battery when the car is in the garage. 
This same rectifier, incidentally, has 
numerous other applications in recharg- 
ing 6-volt batteries. 

Designing this rectifier to do its job 
right—making it small enough to sell 
easily, large enough to function prop- 
erly—were both engineering problems 
that came within the scope of General 
Electric engineers. In fact, General 
Electric’s experience covers all phases of 


*TRADE-MARK REG.U.S.PAT.OFF. 


rectification problems—from tiny recti- 
fiers, the size of an aspirin, to ten-ton 
rectifiers as big as your garage. 


Tell G. E. your problem of d-c supply 


When rectification problems come up 
—unusual problems, or even the routine 
problem of deciding which type of rec- 
tifier to use for a job—call on General 











Selenium 


Electric for an answer. Because General ™ ; 
Electric makes all three—selenium, cop- Copper oxide 
per-oxide, and Tungar*—General Elec- Tungar 


tric engineers can give you an impartial 
solution. Because G-E engineers know 
rectifiers for every type of application, 
they can give you the kind of practical 
solution you want. For information, 
write to Section A11-1122, General Elec- 
tric Company, Bridgeport 2, Conn. 


Rectifiers 
G.E. makes all three 


GENERAL @ ELECTRIC 
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j ‘The more you examine a well-made 
4 fishing reel the more apparent it be- 
comes that its modest cost is a high 
tribute to the manufacturer’s efficiency. 
Here also is impressive evidence of the 
advantages that make brass, bronze, and 
other copper alloys so indispensable 
where high quality and low cost must be 
combined. 

This reel is the “Bay City No. 112,” 
made by Ocean City Mfg. Co., Phila- 
delphia. It contains more than 50 copper 
alloy parts—made from seven different 
alloys in strip and rod form. All are 
standard Anaconda Metals. 

Free-cutting brass rod is used for most 
machined parts. The precision cut gears 


are of leaded phosphor bronze and hard- 
ware bronze. Stamped parts such as 
stand, spool flanges, handle and click are 
of brass and nickel silver strip. External 
parts made from these alloys are given 
a durable chromium plate at minimum 
cost. 

So here’s another case where copper 
alloys were selected to meet known 
standards for fabrication and product 
performance. Preliminary result: such 
manufacturing economies as accurate 
machining at high speeds, long tool life, 
high salvage value of scrap and low fin- 
ishing cost. End result: a rustproof, 
dependable and long-lasting product — 
surprisingly moderate in cost. asi? 


COPPER ALLOYS 
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ARE MADE 


Back of the chromium-plated bril- 
liance of good plumbing fixtures is 
sound, solid, rustless, long-lived brass. 

The Guarantee Specialty Manufac- 
turing Company of Cleveland, Ohio, 
produces untold millions of drawn and 
stamped parts for makers of plumbing 
fixtures. A must with Guarantee Spe- 
cialty is brass that’s just right in com- 
position, grain size, temper and finish. 
This customer says: 

“For over 30 years The American 
Brass Company has furnished us ma- 
terials exactly suited to our needs. 
Working towards manufacturing econ- 
omy and high quality of finished prod- 


The American Brass Company produces 
Anaconda Copper and Copper Alloys in 
practically all commercial forms; also in 
special shapes and die pressed forgings. 
Whether your quantity requirements are 
large or small, our Technical Department 
will gladly make available to you the bene- 
fits of our long manufacturing experience 
and the knowledge we've acquired in help- 
ing hundreds of manufacturers determine 
the copper alloy best suited to the job. 


Representative assortment of 
brass plumbers goods manu- 
factured by Guarantee Spe- 
cialty Manufacturing Com- 
pany, Cleveland, Ohio. 


FIXTURES THAT LAST 


OF BRASS 





uct, its Technical Department has al- 
ways cooperated fully with our engi- 
neering staff.” 

In this case, stamping and drawing 
operations attain maximum speed with 
a minimum of rejects, plus long life 
for dies. Threads are true and speedily 
cut. Brass scrap has high salvage value. 

The designer has a freer hand in at- 
taining graceful, flowing lines. Parts 
can be economically finished with 
chromium-plating that’s really brilliant 
because of fine-grained base metal. 

The sum of these time-honored ad- 
vantages is superior products at com- 
petitive prices. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASS LTD., 
New Toronto, Ont. 
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This interior view of the Kuhlman Skva, 4160-120/240 volt, single 
phase, Oil Immersed Secli Cooled distribution transformer shows 
sec ondary breaker, protective links, and Bl Core Construction. 
Sec ondary breaker mechanism normally closes a signal lamp circuit 
at a coil temperature of 105° C, and trips the breaker at 125° C. 
Protective links between primary winding and each line terminal 
disconnect the transformer from the line in the event of transformer links in the distribution svstem than ever before. 
failure. BI Core Construction, introduced by Kuhlman, pioneered : 
use of low loss steel in distribution transformers. Leads are insu- 
lated and protec ted by Natvar 400 Extruded Vinyl Tubing. 


Distribution transformers are now more vital 


Not only has power consumption reached a new 
peak, but the load itself is more widely dis- 
tributed. 


Completely Self-Protecting transformers manu- 
Products factured by Kuhlman Electric Company, Bay 
City, Michigan, combine sound design with 


© Varnished cambric—straight cut and bias proven accessories. The result is a self-contained 


@ Varnished cable tape unit. 


@ Varnished canvas . 
@ Varnished duck Natvar 400 Extruded Vinyl Tubing, approved 


@ Varnished silk for 105° C is used to insulate and protect the 
© Verniched special rayon leads because it meets operating temperature 
®@ Varnished Fiberglas cloth 
@ Silicone coated Fiberglas 
@ Varnished papers superior resistance to oil. 
@ Varnished tubings and sleevings 


@ Varnished identification markers 
@ Lacquered tubings and sleevings nearby wholesaler’s stock or direct from our own. 


© Extruded viny! tubing end tape Full Underwriters’ report on request. 
@ Extruded vinyl identification markers 


Ask for Catalog No. 21 


NAL VARNISHED PRODUCTS 


TELEPHONE CABLE ADDRESS 
RAHWAY 7-2171 NATVAR: RAHWAY, N. J. 


207 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY 


requirements, and in addition, has uniformly 


Prompt deliveries can be made either from a 
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The textile industry supplies an excellent example of 
how Westinghouse Electronic Controls are helping to 






speed production of better products at lower cost. 





























The industry’s trend toward high-speed, high-quality 
production runs developed a need for closer control of 
warper drives. The answer was found in Westinghouse 
Electronic Warper Drive—an adaptation of Mot-O-Trol 
—which applied the precision of electronics to main- 
tain the rigid but necessarily gentle control over yarn 
tension and speed. 

Many of Mot-O-Trol’s unique features contributed 
to its ability to handle this tough control job. Its ability 
to provide a wide, stepless range of speed control for 
d-c motors from alternating-current sources; its ability 
to start motors, to bring them up to a preset speed 
smoothly and rapidly, to permit wide changes of speed 
at any time, to regulate speed under varying loads, to 
apply dynamic braking for timed stopping, to reverse 
the motor when necessary, 

All of these remarkable Mot-O-Trol functions, plus 
many others, are the products of electronics. In which 
of them do you spot an opportunity to boost the effi- 
ciency of your men and machines . . . to produce faster, 
better and cheaper? For complete details ask for booklet 
B-3256. Call your Westinghouse representative or 
write to Westinghouse Electric Corporation, P. O. Box 


868, Pittsburgh 30, Pennsylvania. J-60682 Mot-O-Trol provides precise control in a pack- 
aged drive that needs no additional equipment. 
It can be mounted on or built into machines. 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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INDIANA 


PERMANENT a 
MAGNETS may be your answer, too... 


eater tat 





omer ise 


“Packaged Energy” Saves Size, Weight, and Cost 


Every day, Indiana permanent magnets are opening new fields, @ Indiana—world’s largest exclusive producer 
bringing new opportunities to science and industry. From of permanent magnets—is the on/y manufacturer 
; : ° furnishing a// commercial grades of 
magnetic can openers to cosmic ray research, these permanent oe s ih one a 
: ; F magnet alloys. The most commonly used are: 
magnets—of new designs and increased efficiency—enable 


equipment to do a better job. They add new functions . . . step ss I, II, III, IV, V, VI, and XI: 
up performance . . . cut costs. These magnet developments can Indalloy; Cunico; Cobalt. 
mean extra profits for you—for “packaged energy” may have SINTERED: 
| direct application to your own methods and products. Alnico II, IV, V; Indalloy; Vectolite. 
. Our specialists have a complete range of magnetic alloys DUCTILE: 


Cunico; Cunife I and II; Silmanal. 


FORMED: 
Chrome; Cobalt; Tungsten. 


for casting, sintering, or forming permanent magnets as large 
or as small as you need. Strict supervision of every step in pro- 
duction assures magnets of exact characteristics, both mag- 


netic and mechanical. The experience and know-how of more Ask for free Book No. 4-G11— our new perma- 
| than 25,000 different applications are at your service. Let us nent magnet reference manual. A note on your 
. help you with your magnetic problems, too. Write today. company letterhead will bring a copy to your desk. 


THE INDIANA STEEL PRODUCTS COMPANY 


PRODUCERS OF “PACKAGED ENERGY” SPECIALISTS IN PERMANENT MAGNETS SINCE 1908 
6 NORTH MICHIGAN AVENUE - CHICAGO 2, ILL. PLANTS: VALPARAISO, INDIANA; CHAUNCEY, N.Y. 
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Ree eC tH 


PROBLEMS IS OLD STUFF 


AT MITCHELL-RAND.... ) 


tT ate 238 243° F 

S. P. (R&B) 250/255° F 

Pouring Temp. 350/400° F 
et) TT Tan 


PY lar stil! Satisfactory 


Penetration 
77/100/5 


Chloride Free 


Spec. Grav. 


Flash Point 


FREE FOR THE ASKING.... 


ey 7 


YOUR’S FOR THE ASKING... 


is this COMPOUND DATA BOOK. The latest 

work of its kind, it is a comprehensive rr ae 
manual containing all the data, facts 

and figures, physical characteristics, test 

methods, active formulas and general 
applications for Mitchell-Rand’s exten- M-R COMPOUNDS 


sive line of Com- RESISThigh voltage breakdown 
ounds, Waxes, etc. ... salt spray atmosphere .. . 
“8 free upon writ- M-R WAXES humidity... ailing or flaking 
PENETRATEfibre .. . floss... ... acids and alkalis. 
ten request. bakelite .. . paper and cloth. HAVEexcellent flexibility and 
HAVE low viscosity . . . high adhesive qualities . . . high cold 
surface tension . . . good elec- flow and good thermal conduc- 
trical characteristics. tivity. MORE THAN 3500 FORMULAS 


ry 
ail 
" 


A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH + INSULATING PAPERS 
AND TWINES «+ CABLE FILLING AND POTHEAD COMPOUNDS * FRICTION TAPE AND SPLICE + TRANSFORMER COM. 
POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND 
TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING « FIBERGLAS BRAIDED SLEEVING » COTTON TAPES, WEBBINGS AND 
SLEEVINGS + IMPREGNATED VARNISH TUBING + INSULATED VARNISHES OF ALL TYPES » EXTRUDED PLASTIC TUBING 
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Tri-Slot, half-round saddle. bolts to shain-adju:\ing 
screws 


AIRCRAFT PRODUCTS: AN Bolts, . Lockwasher units 
Sead Nuts, Screws, Studs, Cortters {in- = 
’ ee “< eluding Stainless Cotters) 


oe a SPECIALTY NUTS, including. 
ee 4 © , berrel, plier, oblong)» BICYCLE PARTS, from axles o 
3 ue og SEMS—Pre-ossembled Screw and 






MILLED- STUDS in @ full range of 
sizes _ - vs on . 
he ee DARDELET RIVET-BOLTS with the 


INITURE BOLTS, Skein Nuts, 9 > 
} ; locking thread .. . time savers 
for steel construction 


A vr wv 


_ WEATHER-TIGHT Bolts— modern 
eliminate tounterboring Metal Screws memblies rigidly heat-treated steel 

























ROAD MACHINERY and other 


COTTER PINS of steel, brass, LAMSON LOCK NUTS— 
: mes ad arg high aluminum and stainless steel One-piece, all-steel—can be PLA Stic an SERTS — made to your 
@ 4 oy fasteners re-used repeatedly specifications ... in production 


quantities 





| AS &. 


“BENT” Bolts, including U Bolts, WIRE ROPE CLIPS with the new PIPE PLUGS, square head and 
4, L, Hook and Eye Bolts Hi-Center Saddies and extra- headless; forged steel, heat- 









and seals in standard tapped 
treated holes 





“BOLTS, NUTS & SCREWS” —o compilation of importont 


technical articles on the manufacture, inspection, specifi- 





on Any OF 


RMaAT! 
INFO RATED A 


1 cation and use of fasteners; order from The Lamson & 
p_L_us 


gp COMPLETE 


sEN? cod Fas vastence® 


Se ican aan ® 
a ee 
e COMPANY ail 
Ewer. Zone : _ 
PAN 
7 2 E ne SON & SESSIONS —_ ae 
5 ) THE LAM e Clevela a @ OTTER PINS e SEMS ¢ KEY BOLTS e CHAIR and LADD 
a which correspond 


; West 85th Street to the num 
DBLONG Ni sith 
° mbers on this cour? ee | Saag Vee) Ne tet Co 


'f ; 
* w ' ‘ the nv hich you wis ; al 
ATOR BOL po gt! g the tostoners above on" :  ©@ \© PRESSED and COLD PUNCHED NUTS e« SKEIN NUTS ¢ 8A 
© foKmrene — @ | ® 
tt @ | @: 


FIN HEAD Oo : © mete NUTS @ CAPPED NUTS e SLEIGH SHOE BOLTS e STOVE ROL 


SPINS » « 6M) oO 





Sessions Co. at $1.50 per copy. 


@ “BOLT, NUT & RIVET STANDARDS" — o complete and up-to- 


date standards book on commercial fasteners. Available 





only from the American institute of Bolt, Nut & Rivet Manv- 
facturers, Hanna Bldg., Cieveland, Ohio. $2.00 per copy. 



























eee ce Soe tee  ts) ee SELF-TAPPING SCREWS e FITTING-UP BOLTS e U BOLTS « HO 

















LAMSON “1035” 
SET SCREWS 


OU CAN’T JUDGE a set screw by its “skin” alone. 
You've got to get below the surface to determine 
real set screw quality. 


Through a series of special heat treatments, Lamson 
“1035” Set Screws attain not only a high surface hard- 
ness but also a rugged toughness all the way through. 
This results in the ideal combination for a set screw: 
sabe (1) outer hardness which provides a sharp “biting” 
ped surface at the point and (2) internal toughness that 
will withstand heavy compression and prevent heads 
or shanks from twisting off under high torque. 


For the majority of set screw applications, Lamson 
at “1035's” will perform as satisfactorily as the highest 


FURNITURE BOLTS e SEMI-FINISHED NUTS e LAMSON LOCK 


P BOLTS e ELEVATOR BOLTS e STOVE RODS e# TRACTOR BOLTS « 
e SPRING CENTER BOLTS e HUB and WHEEL BOLTS e CONNECT! 


NUTS e 





BARREL NUTS e OBLONG NUTS e CABINET BED BOLTS 





a NSERTS e EYE BOLTS e. CLEVIS PINS e HINGE PINS e 


HERE'S THE BY DIFFERENCE 





Ordinary Set Screws 

a 
SOFT CORE 
MAY TWIST OFF 
UNDER HIGH TORQUE 





















Fi soft 
cont 


y 
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HARD 
EXTERIOR 


Lamson “1035” Set Screws 


SET SCREWS 
WON'T BREAK 
OFF WITH THIS 
TOUGH, HEAT 
TREATED CORE 


HARD 
EXTERIOR 


ouct 


X 
\ 


priced alloy product; yet THEY SELL FOR THE SAME 
PRICE AS COMMON, ORDINARY SET SCREWS. 


Lamson “1035” Set Screws are available in a full range 
of commercial sizes. 


So why not get premium quality without paying a 
premium price? Specify Lamson “1035” Set Screws 
for double value: a hard “hide” and toughness all the 
way through! 


THE LAMSON & SESSIONS COMPANY 
General Offices: 1971 West 85th Street ¢ Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio * Birmingham « Chicago 












with smooth inside bore of 


- product assembly will be quicker and easier if you 
use top-quality Dieflex products. Every one has smooth inside 
bore that makes it easy to use. It slips over bent wire, around 
corners, and into crowded places quickly, because wire ends 
won’t catch on the smooth inside surfaces. 

The many inherent advantages of Dieflex Tubing Products, 
including the smooth inside bore, extreme flexibility, thorough 
impregnation with oleoresinous baking-type insulating varnish, 
and the many other desirable features found in every piece, 
are reasons for the widespread use of Dieflex Varnished 
Tubing Products. Get these advantages for your own prod- 
uct. Dieflex is available with either a cotton or glass fiber 
base to meet your insulating requirements. Call your nearest 
representative for details. 


INSULATION 


MANUFACTURERS CORPORATION 


*CHICAGO 6 ¢ 565 W. Washington Bivd 


MILWAUKEE 2 *CLEVELAND 14 
312 E. Wisconsin Ave - PBI eal 
pereoit 2 ese 2 Ave., N.E. 
15 Lawrence Ave f DAYTON 2 

8 1315 Mutual Home 
eg OTe et et) Building 


i Sr 
ay Coos 


DIEFLEX PRODUCTS LIST 
MADE WITH BRAIDED COTTON SLEEVING BASE 


VTA Grade A-1 Magneto Grade Varnished Tubings 

VTA Grade B-1 Standard Grade Varnished Tubings 

VTA Grades C-1 and C-2 Heavily Coated Saturated Sieevings 
VTA Grade C-3 Lightly Coated Saturated Sleevings 

Heavy Wall Varnished Tubings and Saturated Sleevings 


MADE WITH BRAIDED GLASS SLEEVING BASE 


VTA Grade A-1 Magneto Grade Varnished Fiberglas Tubings 
VTA Grade C-1 Extra Heavily Saturated Fiberglas Sleevings 
VTA Grade C-2 Heavily Saturated Fiberglas Sleevings 

VTA Grade C-3 Lightly Saturated Fiberglas Sleevings 
Silicone-Treated Fiberglas Varnished Tubings and Sleevings 






IMC Representatives 


W. C. JOHNSON — PEORIA 5 — 101 Heinz Court 
H. A. HOLDEN — MINNEAPOLIS 3 — 1208 Harmon Place 
H. R. BRETHEN — DETROIT 2 — 15 Lawrence Ave. 


Authorized Distributors 
INSULATION and WIRES INCORPORATED 


St. Louis 3, Mo. ® Atlanta, Ga. © Boston 20, Mass. 
Detroit 2, Mich. © Houston 2, Tex. © New York 7, N. Y. 


TRI-STATE SUPPLY CORPORATIONS 


Los Angeles 13, Cal. © San Francisco 7, Cal. © Seattle 4, Wash. 
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leeve Bearings are free 
from complication. Requising 
no shaft shoulders, no threaded 
shaft, no locknuts, they present 
the ultimate in straightforward 
trouble-free design. The 
Bunting Cast Bronze Sleeve 
Bearing is the popular leader 
in its field. Consult the Bunt- 
ing Engineers. The Bunting 
| Brass & Bronze Company, | 


'Toledo 9, ‘Ohio. Branches in 


Sheae* ‘i e ene : 
A> principal cities. 





QORONZE BEARINGS 


Sy 
* 


“PRECISION BRONZE BARS 
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UNION 
PACIFIC 


Ul 


Sam C. Ford 


* One of a series of ad- 
vertisements based on 
industrial opportunities 
in the states served by 
Union Pacific Railroad, 


Unite with Union Pacific in selecting sites and seeking new markets in California, Colorado, Idaho, 
Kansas, Montana, Nebraska, Nevada, Oregon, Utah, Washington, Wyoming. 


*Address Industrial Department, Union Pacific Railroad 
Omaha 2, Nebraska 


UNION PACIFIC RAILROAD 
Flacl off the Daily Peaaraleans 
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SOLENOID OPERSM@ION 


—we engineer them to* 


A push—or a pull—built into your machine—can 
save time and money —if it’s specifically designed 
to do the job right. 

That’s where Namco “Stellite’-Welded Sole- 
noids shine. For some applications they'll even 
replace fractional horsepower motors; they’re 
built in capacities up to 25 pounds—and custom- 
engineered to your needs, overcoming such haz- 
ards as oil, vibration and atmospheric conditions, 
if these are your problems. 

If you want something more in the way of 
solenoid service than mere shelf-stock, hit-or-miss 
operation (not the kind that’s good enough for toys 








y needs 





and cheap household appliances)—if you want 
precision and uninterrupted trouble-free action on 
heavy-duty production-tine jobs—then you'll want 
the best—Namceo Solenoids. For the “how” of 
successful solenoid application, consult with us. 


Namco ‘“Stellite’’-Welded Sole- 
noids are built in a variety of sizes 
and mountings, both push and 
pull types, to meet every com- 
mercial application. The complete 
standard range is illustrated and 
tabulated in Engineering Bulletin 
EM-46. Ask for your copy. 


The NATIONAL 


170 EAST 13st STREET 


“14 a 


CLEVELAND 8, OHIO 
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Usual slot design is rectangular, 
with sharp corners into which 
Slot cell insulation must be 
creased and coils must be pushed. 


SS oe 


Life-Line slot design is pear- 
shaped. Coil slips in easily and 
fills slot—no corner voids re- 
main to collect dirt and moisture. 





GNEW METHODS ...NEW MATERIALS... OPEN WAY 
TO LONGER ELECTRIC MOTOR LIFE 


An electric motor’s “muscle” consists of the 
“sinews’, or coils of wire, packed into slots in 
the stator of the motor. 

If these are “bruised”, or cramped or damaged 
while being put in—or if spaces are left for dirt 
of moisture to gather—protective insulation 
breaks down and electrical failures result. Most 
motor failures are caused in this way. 

Life-Line—industry’s all-steel motor—overcomes 
these common causes of motor failure. New, pear- 
shaped slots enable coils to be slipped into place 
without stress, eliminating need for tapping. No 
slot corners are left to require creasing of the slot 
insulation, nor to gather dirt in these voids. 


Westi 


PLANTS IN 25 CITIES... 


ghouse 


Rectangular slot design leaves 
many unfilled pockets for dirt, 
dust and moisture to accum- 
ulate and cause deterioration. 


Pockets are eliminated—cell in- 
sulation is lapped over and cov- 
ered by wedge. No sharp creas- 
ing of insulation is necessary. 
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OFFICES EVERYWHERE ¢ 


Life-Line “pear-shaped” slots per- 
mit coils to be inserted snugly into 
position without need for tapping 
or weakening of the insulation. 


New electrical design is just one of the benefits 
Life-Line motors bring to builders and users of 
motor-driven equipment. Get the details on Life- 
Line’s smaller size, lighter weight, greater strength 
and smoothness. 

Life-Line motors, now built in sizes from 1-15 
hp, are available from stock in standard and 
near-standard types. “Specials” in Life-Line de- 
sign are available on short shipment. Other sizes 
and types—up to 200 hp—soon will be changed 
over to modern Life-Line design. Check your 
nearest Westinghouse office for deliveries—or 
write or wire today to Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Penna. 


J-21456 


l0ro0rs 


Old slot shape frequently required 
tapping last wires of the coil into 
position with resulting possible 
damageorweakening of insulation. 
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LONGER LIFE ON THE JOB with freedom from 
electrical failures is assured by Life-Line motor man- 
ufacturing methods and new insulating materials. 


MAGNET WIRE INSULATION comes up against it in automatic, high- 
speed winding operations! And that’s why ROEVAR Magnet Wire is the choice 
to make... ROEVAR’S insulation is remarkably tough—shows three times the 
abrasion resistance of standard enameled wires. 

Over and above its extreme toughness, tests show that the insulation of 
ROEVAR Magnet Wire maintains its dielectric strength dependably despite the 
destructive forces of actual service. It stretches much farther than enameled wire, 
without cracking or losing its bond to the conductor. It is exceptionally resistant 
to the solvents used in coil-treating varnishes and to varnish-baking temperatures. 
Further, ROEVAR Magnet Wire costs less and has better space factor than magnet 
wire with paper, cotton or silk insulation. It is available in sizes No. 14to 40 A.W.G. 

Roebling engineers are anxious to work with you in helping determine where 
ROEVAR Magnet Wire can be used most effectively and with most profitable 
results. Write for full information and samples of wire. 


Sot See anaes JOHN A. ROEBLING‘S SONS COMPANY 


knotted, ROEVAR wire 


insulation does not TRENTON 2, NEW JERSEY 
crack or loosen from : re e 
the conductor. Branches and Warehouses in Principal Cities 


* WIRE ROPE AND STRAND * FITTINGS * SLINGS ; ROE bhi 4 @: 
* SUSPENSION BRIDGES AND CABLES * AIRCORD, 


AIRCORD TERMINALS AND AIR CONTROLS * AERIAL WIRE 
waren » - LE 
ioe = SKI LIFTS * HARD, ANNEALED OR TEMPERED 5 A CENTURY OF CONFIDENCE 
HIGH AND LOW CARBON FINE AND SPECIALTY WIRE, Z 
FLAT WIRE, COLD ROLLED STRIP AND 


COLD ROLLED SPRING STEEL * SCREEN, HARDWARE 
AND INDUSTRIAL WIRE CLOTH * LAWN MOWERS 
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Telechron H-5 Synchronous Motor. 


Pe mee 





Give your timers extra life 


with Telechron motors 


There’s longer service in any time 
switch or timer powered with an H-4 
or H-5 Telechron synchronous elec- 
tric motor. Efficient, dependable lu- 
brication is assured by a special 
terminal-shaft bearing incorporating 
an oil gland that extends motor life. 

These dependable, self-starting 
motors are designed for general-pur- 
pose time switches, dishwasher 
timers, stoker and oil-burner con- 


trols, appliance timers, defroster 
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see our 
CATALOG 
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THE FIRST AND FAVORITE SYNCHRONOUS ELECTRIC TIMING MOTOR 


timers, fast battery chargers and 
many other timing and switching 
devices. They operate in perfect 
synchronism with any commercial 
frequency .. . can’t run fast or slow. 

The H-4 motor is available in 
terminal-shaft speeds from 3 to 6 
rph. The H-5 motor is available in 
terminal-shaft speeds from 1 to 6 
rph. Their conservative torque rat- 
ings at 60 cycles range from .20 


pound-inch at 6 rph. to .50 pound- 


inch at 1 rph. Like all Telechron 
motors, they are precision-built for 
long, dependable service by the larg- 
est producer of synchronous electric 
timing motors for over 25 years. 
Every one is Underwriters Labora- 
tories approved. Why not talk over 
your special needs with Telechron’s 
application engineers? Address Motor 
Advisory Service, Dept. H, Tele- 
chron Ine., Ashland, Massachusetts. 


A General Electric Affiliate. 


eee 


SYNCHRONOUS MOTORS 
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RESISTS ... ozone, wear, sunlight, Wire and cable insulation made from 
Geon polyvinyl resins is suitable for in- 


water, chemicals and most other nor- dustrial, manufacturing and utilities wir- 


mally destructive factors. ing. Where the best wire and cable insu- 
lation is required, specify Geon by name. 


° . For information regarding special appli- 
GIVES YOU... 14 colors including cations, write B. F. Goodrich Chemical 


NEMA standards. Company, Department I-11, Rose Build- 
ing, Cleveland 15, Ohio. In Canada, 


PROVIDES... more conductors for a necmaaee, Gat. 
given space. 


i 
' 
| 
| 
| 
| 


HAS... excellent electrical properties. 


IS . . . easy to draw, easy to strip. And 
is light in weight. 





e = 
B. F. Goodrich Chemical Company .....2.:2.2.00 


GEON polyvinyl materials * HYCAR American rubber « KRISTON thermosetting resins « GOOD-RITE chemicals 
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ADVANCED RESISTOR 
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NEW IRC BT RESISTORS 


ohsolete all present standards 
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inC’s leadership proven by these 
Test Results for % watt Type 
BT BTS — equally outstanding per- 
formance of 3, 1 and 2 watt types 


RRR ee unexcelled at 3 watt be lie we Catalog oon ne 
ee Met Stes eae: watt wn 








i iaase rae ynexcelled at 1 waft 


unexcelled at 2 watts 





BT means Better Technically 


ey RY resistor 
lO JAN-R-11 SPECS 


IRC TYPE BTS Y2 WATT 
Temperature Characteristic 





JAN-R-VW LIMIT AT = 55°C. + 25°C. 
(CHARACTERISTIC “F’) REFERENCE 
~ TEMPERATURE 


——— ee ee 
-——— ee 
~~ SO 


ee, 


+ 105°C. 


JAN-R-11 LIMIT AT +105°C. 
(CHARACTERISTIC “F’’) 


Tempera- 
ture ex. 
tremes used 


hove tay 0.1 1.0 10.0 
ha voc—no 1000 1.08 MEGOHMS MEGOHMS . 
longer true. RESISTANCE RESISTANCE RESISTANCE RESISTANCE 


PER CENT RESISTANCE CHANGE 
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Critical cir: 
cuits need 
Stability 
under al] 
conditions. 


One of a 
radio com- 
Ponent’s 
freatest 
enemies 
now unim- 
portant to 
the IRC Ad. 
vanced BT. 
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The Armed 
Forces need 
these re- 









PER CENT RESISTANCE CHAN 





High ambi- 
ents and de- 
pendability 
need these 
results. 
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PER CENT RESIST ANCE 


A nformation 
shown here 
le data is 
Bf Data Bul- 
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POWER RESISTORS * 
PRECISIONS © INSULATED 
COMPOSITION RESISTORS * 
LOW WATTAGE WIRE 
WOUNDS @ RHEOSTATS 
@ CONTROLS © VOLTMETER 
MULTIPLIERS © VOLTAGE 
DIVIDERS * HF AND HIGH 
VOLTAGE RESISTORS 


International Resistance Co. 
401 N. Broad St., Phila. 8, Pa. 


I want to know more about IRC’s advanced BT Resistor: 


[_] Send me Technical Data Bulletin B-1 


[_] Have your representative call—no obligation. 


Company 
Address....... ‘ 


> hee es 
INTERNATIONAL RESISTANCE CO., 401 N. Broad St., Philadelphia 8, Pc. 
IN CANADA: international Resistance Company, Ltd., Toronto, Licensee 


PREPARED BY | 
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more compact than 


the average motor alone/ 
















$10 THE FAIRBANKS-MORSE 


in motorgear 


ere 








1 is 
Bul- It’s a fact that, through the unique advantages of the 
1 to Axial Air-Gap Motor, the new Fairbanks-Morse Motor- 
our gear is the most compact motor-and-gear combination 
t of ever presented to industry. Its applications are many— 
wherever space is at a premium, wherever appearance is 
important—and, wherever advanced performance stand- 
ards are desirable. Built in standard ratios, up to and 
$e including 10 H.P., Motorgears are symmetrical in 
TED design and feature double reduction through helical 
aS © gears for long-time high efficiency performance. 
IRE Fairbanks, Morse & Co., Chicago 5, Illinois. 
ATS 
TER 
AGE } -M DIESEL LOCOMOTIVES ¢ DIESEL ENGINES 
IGH AIRBANKS ORSE STOKERS ¢ SCALES « MOTORS ¢ GENERATORS 
RS 


PUMPS « FARM EQUIPMENT « MAGNETOS 


* 
A name worth remembering RAILROAD MOTOR CARS and STANDPIPES 
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NEWS ABOUT PLASTICS FROM 


Nothing delicate or fragile about workaday plastics that can 
take months and years of wear and tear. Monsanto plastics will 
do the toughest jobs designers of tools have in mind. For 
instance: 


LUSTRON SAVES METAL IN THIS ABRASIVE FILE, molded by 
Master Plastics Inc., of Minneapolis, for The Handy Tool 
Co., Minneapolis. Leave it around the shop and you'll find that 
Lustron has excellent resistance to common acids, alkalies, 
salts and alcohols. It retains its high dimensional stability and 
has much more than adequate impact and tensile strength. 


A RUGGED COMPANION PIECE in the workshop, is this hand- 
sander. Monsanto’s thermosetting Resinox gives it the extra 
strength that’s tough enough for applications such as casters, 
truck wheels and washing machine agitators. Resinox is low 
cost, and can be intricately molded to fit the hand and to ac- 
commodate inserts. The “Speed-Grits” sander is molded by 
Teal Molding Co., Westville Station, New Haven, Conn., for 
Behr-Manning Corp., Troy, N. Y. 


AGAIN, MONSANTO’S LUSTRON fits perfectly into a workman’s 
pockets. This carpenter’s folding ruler is molded and sold by 
the Master Plastics Molding Corp., St. Louis, Mo. It demon- 
strates Lustron’s light weight . . . lightest among all rigid 
plastics, and its economy . . . least expensive of all thermo- 
plastics to use. 


WATER FILTER by the Davis Manufacturing Co., Plano, III. 
combines the best features of two basic Monsanto plastics. 
LUSTREX, in the center section, gives it high dimensional 
stability, low moisture absorption and freedom from taste and 
odor. RESINOX, in the outer section, gives it extra high im- 
pact strength, excellent resistance to aging and chemicals. The 
filter shows how Monsanto plastics can be used together and 
economically mass-produced. Resinox, Lustron: Reg. U. S. Pat. Off. 
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CURTIS CREATES NEW BOARD 
FROM SAWDUST + RESINOX 


Sawdust goes back to the original! Now 
plastics bind up sawdust, harden it into new, 
tough, workable board of tremendous im- 
portance to material-starved builders. Yes, 
it can be nailed, hammered, sawed and 
glued. It can be painted and stained. And 
Monsanto's Resinox keeps it strong and 
usable. Now everything but the zzzzz of the 


saw is being used! 


Here’s what Curtis engineers proved about 
“Prespine.” “No wood product has received 
more grueling tests than Prespine. It’s been 
boiled and frozen . . . subjected to heavy 


impact .. . exposed to weather for months 





...it won’ i scratc padily ... won’ 
Curtis engineers created “Prespine”’* by combining selected weed it won't mar or scratch readily won't 


sande al The finished product is molded ae Stine. splinter or chip at edges . . . it has superior 
. Now, “Prespine” is used in many products of the Curtis line ‘ ° ‘ . 
f sin since 1866. *Reg. v. 8. Pat. Off. (Curtis Companies) bending strength, resists warping, shrink- 


ing, swelling.” 


What “‘PRESPINE’’ means 





If building’s your business, “Prespine” panels will You can use plastics plus imagination to create new 
show you a new material for interior and exterior products and economize on old ones. You'll get all 
woodwork. “Prespine” is available only as used in the help you need from Monsanto’s scientists. 


Curtis production. ; . 
I Monsanto plastics multiply into hundreds of 


Whatever your business, “Prespine” is the tipoff thousands of profit-pulling end uses. Surely, it will 
on the profit possibilities with any one of Monsanto’s pay you, then, to look into plastics for your own 
12 basic plastics. Curtis used Resinox plus sawdust. product. 


MONSANTO CHEMICAL COMPANY, Plastics Division 
Dept. EMP, Springfield 2, Mass. 












We Send the 

\ coupon for 
MWCO | ce 
CHEMICALS PLASTICS on Monsanto 
Plastics. 


Please send me information on Resinox (| Lustron (_) 


Lustrex |) 
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City State 


AMERICAN 
PHILLIPS SCREWS 


Break Driving-Time 


Records on Trailers 


ee tie) Med teCa (eile 


Help Keep Sales Rolling in High 


Petal datas With American Phillips Screws ...the way plywood panels 
are fastened to trailer frames ... with power drivers. One man takes only 32 


minutes to drive 522 screws! That’s 50% faster than slotted screws, with half 
the labor. And there are no corners too close ...no angles too awkward. 
No costly accidents to workers or their work. 


... Buyers of all types of products are learning to recognize 

this “high sign” of quality construction . . . the American Phillips Screw with 

DRIVER CAN'T sup 0 the universal cross-recess. Just tell them the whole story of American Phillips 

NS KLIPS TAPERED RECESS strength and vibration-resistance ... and watch sales pick up speed! Write. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago II: 589 E. Ulinols St. Detroit 2: 502 Stephenson Building 


AMERICAN |i77 
PHILLIPS Sous sea 


Monel, Everdur (sili- 
con bronze) 
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USE THE 





HERMETIC 


You build more customer-pleasing value 
into your refrigerators when you build them 
around the efficient power and quiet oper- 
ation of Delco Hermetic Motors. That’s why 
a majority of the leading refrigerator manu- 
facturers are using these quiet, long-lived 
power units as original equipment today. 


Delco Hermetic Motors for refrigerators 
are available in sizes from 14g horsepower 
and up—split phase, condenser start, con- 
denser start and run. Parts are processed 
to remove all foreign matter that might 
cause trouble. 


Special wire coatings protect motor wind- 
ings against splash or vapor . . . assure de- 
pendable power under adverse conditions. 
Operation by hot wire starting and ever- 
load relay affords excellent protection to 
the phase windings as well as protection 
against overload. 


The rugged construction of the rotors in 
the Delco Hermetic Motor insures long 
life. These are supplied in both the copper- 


DELCO MOTORS 


DIVISION OF GENERAL MOTORS CORPORATION 
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ssure customer satisfaction— 


ELCO 


SALES OFFICES: CHICAGO e CINCINNATI 





welded and die-cast types. To assure satis- 
factory operation, Delco Hermetic Motors 
are given dielectric and run-in tests before 
leaving the factory. 





e CLEVELAND e DETROIT e¢ HARTFORD 
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and PLASTICS MAKE PERFECT! 


When you make a play for all the benefits that Plastics 
offer—let us help you plan and execute your attack. An 
experienced moulder’s knowledge means just as much in 
planning as it does in actual production. It will smooth 
out design and production kinks—possibly cut costs—and 
certainly ensure a better, sweeter-running job. 


We'll take full responsibility for reproduction of your 
blueprints — quote a fair price on a job that will keep 
specified shipments of quality parts moving into your de- 


Kurz-Kasch, Inc., 1419 S. Broadway, Dayton 1, Ohio 
BRANCH SALES OFFICES: New York, Lexington 2-6677 
Chicago, Harrison 5473 ° Detroit, Randolph 5214 
Franklin, Pa., Venango County 186 2 Los Angeles, 
Prospect 7503 * Dallas, Lakeside 1022 °* St. Louis, 
Rosedale 3542 ° Toronto, Canada, Adelaide 1377. 
EXPORT OFFICES: 89 Broad Street, New York City, 
Bowling Green 9-7751. 


FOR OVER 31 YEARS PLANNERS 
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livery docks at required dates. And with that quotation, 
we'll stake the 31-year-old Kurz-Kasch reputation for 
capability in plastics. 

The Kurz-Kasch plant is large, modern and‘ self-inte- 
grated for the design and production of any plastic part 
by compression, transfer or plunger moulding techniques. 
We’re interested in your business — we’ll send you a sales 
engineer at the drop of a hat — and we cordially invite 
your inquiry. 














AND MOULDERS IN PLASTICS 
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If this customer could get 


all the Aluminum he wants... 


HE: Every woman knows aluminum kitchenware! Millions 
will want my nursery equipment... 


WE: That’s why saying NO is so tough... 


There is no mystery in the reasons. 
We have talked aluminum, aluminum, 
aluminum, for sixty years. 
Manufacturers, and Americans in 
general, during the war, learned what 
aluminum could do. As it fought 
America’s battles in the sky, they saw it 
win other battles against great stresses, 
against corrosion, against old-fashioned 
manufacturing methods. Hundreds of 
thousands of skilled American hands 
learned to work with aluminum... 
All of these facts, put together, caused 
a kind of postwar revolution. A manu- 
facturer of nursery equipment, or farm 
roofing, or appliances, or irrigation 


systems, redesigned his line to take 
advantage of aluminum’s usefulness. 
Suddenly, thousands of such manufac- 
turers were clamoring for aluminum! 

So many that—with aluminum as 
with countless other products—the 
world demand exceeded the supply. And 
America’s new aircraft program sub- 
tracts its large and necessary share. 

That is why, right at this enthusiastic 
moment, events force us to learn to say 
NO. We must say a flat NO to those 
who want aluminum because they can’t 
get their regular metal. A milder NO to 
new aluminum users with ideas that are 
economically sound. We will endeavor to 


ALCOA 
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supply them with the small amounts 
needed for experimental use. Very 
drastic NO’s to many of our own 
fabricating plants, which, for some 
time, we have operated at only a frac- 
tion of their capacity. 

Every time we have to say NO to a 
customer, it will be the fairest NO we 
know. Our first obligation is, of course, 
to the host of old customers who have 
put all their eggs in the aluminum basket. 

But there will be no light decisions. 
Your Alcoa salesman and his District 
Manager will work out the answers, as 
a team whose guiding motive is this: 

We want more and more of your 
business, as soon as we can make more 
aluminum available. 

Atuminum CompANy OF AMERICA, 
2179 Gulf Building, Pittsburgh 19, Pa. 


Sales offices in principal cities. 





The HOT SPOT “of the 


demonstration of 
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Plastics show was the 
KOPPERS HEAT-RESISTANT 





POLYSTYRENE P-8 


HERE were plenty of interesting exhibits at the 

Plastics Show in New York, but people really 
got excited at the Koppers display. Here they saw 
the boiling test of the new Heat-Resistant Poly- 
styrene P-8. Tea strainers made of P-8 were im- 
mersed in boiling water for 30 minutes—a test that 
would twist ordinary polystyrene out of shape—but 
there was no material distortion of the strainers 
made of Koppers P-8. 

What really makes this “Hot News” to the plastics 
industry is that Koppers Heat-Resistant Polystyrene 
P-8 sell at the same price as regular polystyrene 
which ts the lowest in cost of all the thermoplastics! 

Molders and plastic buyers were quick to see that 
here was the material their customers wanted. No 
longer would they have to pay a premium for heat- 
resistant plastics. Tea strainers, funnels, measuring 





Suberb clarity or any color you want. Koppers Color Chips each 
carry their own identification number. Once you choose a 
color it can be duplicated order after order with scientific 
accuracy. 








“POLYSTYRENE 


*CELLULOSE ACETATE 


cups, cutlery handles, canisters, nested cups, refrig- 
erator dishes and a host of other products—could 
now be made to stand the heat of the automatic 
home dishwasher. Radio cabinets would not distort 
over the hot spot of the power tube. Lighting fixtures 
made of P-8 would keep their shape. 

But this is not the complete story of Koppers 
amazing new Polystyrene P-8. A faster molding 
cycle and better moldability mean lower costs and 
greater production. 

No extra price. Remember, Koppers Polystyrene, 
P-8 gives you all these advantages at no increase in 
price. This is possible because a radically different 
manufacturing process, pioneered by Koppers, per- 
mits rigid quality control from the raw chemicals to 
finished P-8. Send the coupon for free sample and the 
new booklet on Koppers Plastics. 


KOPPERS COMPANY, INC. 
Chemical Division . Pittsburgh 19, Pa. 


FREE TRIAL OFFER 


, ~~ to commercial molders in the 
/ CyePers c. a United States and 
. P Nica omMp, ‘ — ~ 
pittsbus ul Divig 2” > Ting Canada only. 
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*ETHYL CELLULOSE 

































PROVIDE TIGHT, COMPACT INSULATION 
FOR IRREGULAR SURFACES 


The perfect insulation . .. which provides the desired 
electrical characteristics, high resistance to moisture, 
acids, alkalis and lubricating oil . . . for irregular surfaces of 
transformer windings, bus bars and terminals, cable ends, 
conductor splicing, etc. Vartex Varnished Tapes comply 
with N.E.M.A. requirements. Technical literature 

available on request. 


NEW JERSEY WOOD FINISHING COMPANY 


RT 


\ 
K ELECTRICAL INSULATION DEPARTMENT * WOODBRIDGE, N. J. 


Varnished Cambric Cloth Varnished Fiberglas 


Other Vanrter Products Varnished Cambric Tapes “Varsiot” Combination Slot Insulation 
Varnished Duck Synthetic Resin Extruded Tubing 
Varnished Silk Substitutes Cable Wrapping Tapes 
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What Fractional Horsepower Does 


tf 





Your Product Need? 


Is it really 1/4 or 1/6 h. p. as you at first supposed ? Or will your product 
work better, possibly at lower cost, when equipped with an EMC Sub- 


fractional Motor and gear reducer for increasing torque? 





K:MC Can Give You the Aight Answer 


For instance, Model 600 EMC Motor can be teamed 
up with any one of eleven different gear assemblies 

. to give you exactly the torque required, within 
reasonable limits. When series wound, Model 600 is 
rated at 1/20 h.p. with full-load speeds ranging from 
4000 to 12,000 r.p.m. The gear reducer shown is 
the single worm type which provides reductions up to 
60:1. Like others in the EMC line, this efficient motor- 
gear unit combination has won a secure place for it- 
self in the power zones of dozens of products. 






TRADEMARK 


LMC 


r\ REGISTERED 


CUSTOM-BUILT FRACTIONAL HP. 


ELECTRIC MOTOR CORPORATION 


Division Howard Industries, Inc. 


RACINE, WIS. 










MOTORS FOR ALL INDysrpy 





Many manufacturers are learning that products pow- 
ered by EMC enjoy sales advantages measurable in 
lower initial cost, reduced operating expense, com- 
pactness and quiet operation. Clip and mail the 
coupon for the complete story. 





ELECTRIC MOTOR CORPORATION, Racine, Wisconsin 
Please send a copy of the new specification sheet that 
makes it easy to list all important facts about our product 
to be powered. 

FON 664 IR bo Rr cees €oa0 CWs ORO E eC ROiNEN 
CE Newb seh ee shanss nc dan secdve ih weewreess 
GRE UIT a Ties scan topes ven een ances égaw eines 
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Up to the Minute Data 
on Vitreous Enamel 


Resistors 


HAT types of vitreous enamel resistors can you get 
from Mallory? What do they offer in quality and con- 
struction? What are their sizes and wattage ratings? 


This newly published booklet tells you everything you want to 
know—tells it with charts, pictures, diagrams and specifica- 
tions. It shows that the line is more complete than ever before, 
including standard fixed tab, adjustable and ferrule types. 





Most of the resistors listed are available through conven- 
iently located Mallory distributors, who can meet your 


Mallory Resistors Ovens are the most 
’ “ oo modern in this country. Here, where facili- 
requirements promptly. Special orders are handled by our ties are available for large scale production, 
plant in Indianapolis, where engineering assistance is  ¢namel is applied in even thickness to 

. rr ° > insure maximum protection to winding 
available, too. Write direct for a copy of the booklet-— — elements and to guarantee uniform heat 


ask for Form No. VER-1146. distribution. 










SOR 


MALLORY ecsisrors 


(FIXED AND VARIABLE) 








P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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F it’s a quantity, quality Small Gear problem, then it’s a job for G.S.! And, 
whether it’s a highly intricate or a simple, low-cost application, you can de- 
pend upon this organization of specialists to lend you valuable aid. 


Problems in (1) design, (2) the selection of the one best material, (3) in methods 
of mass production to assure greatest possible economy, and (4) in prompt deliv- 
eries . . all these, and more, are determined with a skill that only large capacity 
and 30 years of specialization can give! Armature Shafts, as pictured here, are only 
one of the many Fractional Horsepower Gearing applications we produce. Extreme 
accuracy and uniformity are assured. Try G. S. service. See how speedy and efficient 
it is... how much longer, more smoothly your products operate with G. S. Gears. 
Suggestions, ideas and moderate cost estimates are yours without obligation. 
Write or phone us today! 


S F N [) FO re free G. S. catalog-bulletin, describing many different types and applications 


of our Fractional Horsepower Gears. 


BAIR Specialties 


Spurs + Spirals - Helicals - Bevels + Internals - Worm Gearing - Racks - Thread Grinding 


een en 2635 WEST MEDILL AVENUE - CHICAGO 47, ILLINOIS 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER 
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With this compact folder, you 
can obtain information on TAMCO 
products readily. When you want 
approximate physical properties, 
a chemical analysis, or commercial 
applications of specific products — 
clear concise charts provide them 
at a glance. That's why you will 
want this helpful booklet whether 
you are interested in TAM ceramic, 
chemical or metallurgical prod- 
ucts. Address your request to our 
New York City office. 


More detailed information on 
Titanium or Zirconium products is 
available also upon request. These 
data have been compiled to meet 
the demand for authentic informa- 



































re os tion on these products from the 
* . pe i. - seed 1 source most closely identified with 
et & pn Peon oe t their development. It may prove 
ie i oa = ° advantageous to discuss certain 


problems and applications with | 
our sales engineers. 







TAM and TAMCO are registered trademarks. 


TITANIUM ALLOY MANUFACTURING COMPANY 


| | Executive and Sales Offices: 111 BROADWAY, NEW YORK,N. Y. General Offices and Works: NIAGARA FALLS, N. Y. 


. 
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Operators of fashionable shops 
are quick to realize how well 
the installation of an air condi- 
tioning system can build 
patronage for their establish- 
ment. At Sak’s 5th Avenue, in 
Beverly Hills, customers relax 
and shop in cool comfort— 
thanks to the efficient air con- 
ditioning system pictured 
above. 

Air conditioning engineers 
specified, and used, Wagner 
Motors in this installation... 
as in thousands of industrial, 
commercial and home applica- 
tions ... because of their unfail- 
ing dependability! Dependable 
continuity of operation, out- 
standing service and economy 
are qualities found in every 
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Wagner Motor. That’s why you 
see Wagner Quality Motors on 
the job everywhere, driving all 
types of apparatus that help 
people live in year ’round 
comfort. 


Hundreds of equipment manu- 
facturers have standardized on 
these outstanding motors. 
Wagner can help you, too. If 
you manufacture or use motor- 
driven equipment, it will pay 
you to investigate Wagner 
Motors. Quick, convenient, 
nationwide service facilities are 
available to users of Wagner 
Motors. Twenty-nine branch 
offices, located in principal 
cities, are ready to give you 
service and advice. Contact our 


e ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE PRODUCTS + 





Wagner Zichity Motors help Build Patronage... 


nearest office, or write us for 
bulletins on the complete line. 


Wagner Electric @rporation 


6454 PLYMOUTH AVE., ST. LOUIS 14, MO., U.S.A. 





The motor illustrated above is 
typical of the Wagner complete 
line of polyphase and single- 
phase motors. 










































(large or small PARTS ) 


are everyclasy Cucinese 






SILL CAP FOR 
RAILWAY CARS 





«r RICHARDSON 


Manufacturers of 
Molded INSUROK... 


Capacity for big runs is only one of the advantages 







offered in custom molding by The Richardson 






Company. A blend of long experience, able engineer- 






ing, plant capacity and all-around production effi- 





ciency helps give you a quality job at a price that’s 





right. Perhaps you can use these advantages to 





your advantage. 





The RICHARDSON COMPANY 


GENERAL OFFICES: LOCKLAND, OHIO FOUNDED IN 1858 


Sales Headquarters: MELROSE PARK, ILLINOIS 







CLEVELAND - DETROIT - INDIANAPOLIS - MILWAUKEE - NEW BRUNSWICK, (N. J.) = NEW YORK - PHILADELPHIA - ROCHESTER - sT. Louis 
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* Standay 4 fabricating method yoy Wish , 


We tora 3 trseonetble/ 


SuVeneer Clad Metal’s solid copper, monel or nickel 
cladding is bonded to low-carbon strip steel for keeps! 
Tt cannot be separated by mechanical means—you can 
use full freedom in new product design and count on 
dependable fabrication results. Get the special benefits of 
these solid metals combined with a strip steel base—specify 
and use SuVeneer Clad Metal! 


® 


GT ae 





é a 
Superior Steel | 
CORPORATION | = 


ARNEGIUIE PENNSYLVANIA 


















A THOROUGHLY 


ACID-RESISTANT 
INSULATING VARNISH 


Electrical equipment must frequently operate under very 
severe conditions. Acid is often a prime cause of equip- 
ment failure. 


The Premier Electric G Engineering Company of New 
York solved this problem by. conducting.a severe insulat- 
ing varnish test. A coat of Borthig #100 Black Baking 
Varnish was applied to one side of a strip of zinc and 
baked. The strip was then 75% immersed in muriatic 
acid. The zinc was eaten away and yet the varnish film 
remained unharmed while retaining its flexibility and 
crack-free surface. 

Premier now treats all motor windings in Borthig # 100! 
The George C.-Borthig Company is proud of this example 
of its continuing success in meeting the needs of the field. 
Let us help you with your special problems. . . . The 
complete facilities of our research and testing laboratory 
are at your call. 


SOLVED PROBLEMS are another product we deliver! 





GE GE C. BORTHIG CO., INC. 


EAST RUTHERFORD. N. J. © P20. BOX 115 





¥ 






Good-looking appliances .. . hard-working tools... in 
fact, electrical merchandise of all types can profit from 
the two-way sales boost of General Electric Flamenol 
cords. These well-built cords help (1) by adding eye- 
appeal, because their smart appearance goes with your 
most up-to-the-minute designs; (2) by adding tough- 
ness, because the tough, thermoplastic jacket is made 


to take rough use. 


To get this double-sales push for light appliances — 
specify General Electric Flamenol “rip” cord. For me- 
dium- and heavy-duty equipment — specify General 
Electric Flamenol “portable” cords. Both types have 
the smooth, glossy finish you want — the finish that 
looks new, stays tough for years — cleans easily with 
a damp cloth. Both have the tough thermoplastic jacket 


that resists water, oils, acids, alkalies, and sunlight. 


Why not look into the sales advantages of Flamenol 
cords for your product? For a free, all-inclusive catalog 
on cords, simply fill out the coupon, and mail it to 
Section W11-922, Construction Materials Department, 
General Electric Company, Bridgeport 2, Connecticut. 


*TRADE-MARK REG. U.S. PAT. OFF 


GENERAL @@ ELECTRIC 
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For the Nursery... 


oe 





Section W11-1122 


Construction Materials Department 


General Electric Company 
Bridgeport 2, Connecticut 


Please send me the new, free catalog, Building Wires, Cables, and Cords 
for every purpose. 


Company 


Street 








A new standard of quality and 
uniformity has been pioneered by 
P-K in the quantity production of 
Cold-forged Ground Thread Socket 
Set Screws. Ground on hardened 
blanks, threads are mirror-smooth, 
assure a dependable Class 3 Fit. 
Consistently uniform and free from 
nicks, burrs and hardening scale, 
they have none of the imperfections 
common to cut threads. 


Compare! Ask for Samples. See 
why P-K Ground Thread Socket Set 
Screws are different from ordinary 
set screws as night and day... why 
they will speed assemblies, im- 





prove strength and safety. You'll 
agree your products will benefit — 
assembly - wise and_ sales - wise! 
Parker-Kalon Corp., 200 Varick 
St., New York 14, N. Y. 


AVAILABLE FOR PROMPT DELIVERY 













GOOD JUDGMENT CALLS FOR 


Ue ae, 


WHEN GOOD DESIGN CALLS FOR 


OTE TENTS 


SOLD ONLY BY ACCREDITED DISTRIBUTORS 








errors, 
Prevents 


and Su bles. 


SIZE-MA 
SOCKET 


Gives you 


and thread Pp 
~ @ glance 


op eves time and 
Gear Grip 


Slips 


*U.S. Pot, No. 126,409 


Another 
P. K First 







RKED « GEAR GRip* 
HEAD CAP SCREWs 
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You buy with 
confidence when you 
see the Pedigree .. . 


and ita Boxes! 





CONFIDENCE IN Qua/ify 
CONFIDENCE IN SC*WCE 
CONFIDENCE IN Far Price 





‘pqegenca| PEDIGREE CERTIFICATE |@2ppes 
th a THE AMERICAN KENNEL CLUB ; er 





ve 
% 


















THE WEIMARANER — a rare and selective breed of dog originated by the 
nobles in the Court of Weimar, Germany, more than 135 years ago. 
Marvelous all-around hunting dogs and retrievers. 





Yes, Union corrugated containers are pedigreed 
stock. They are made from 100% virgin Kraft, in the 
largest pulp-to-container plant in the world. Every 
production step is checked by a single management. 
And four modern box plants, strategically located, 
are ready to service rush orders. 


Since 1872 Union has been a leader in engineering, 
designing, and producing paper packaging. Ten years 
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UNION Corrugated Containers 


UNION BAG & Paper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7, N. Y. . 
Corrugated Container Plants: SAVANNAH, GA. * CHICAGO, ILL. + TRENTON, N. J. + JAMESTOWN, N. C, (Highland Container Co., inci) 


ago, Kraft container board was added to the line and 
in a short time Union became one of the nation’s 
larger producers in this field, too. 


Now Union container board is going into Union’s 
own corrugated containers, identified by the famous 
Union shield. This shield on a corrugated container 
is a mark of consistent quality, consistent service, and 
always fair price. 




















EATON PERMANENT MOLD 
=~ GRAY IRON CASTINGS 


for 
Pulleys aud Sheaves 


Uniform structure throughout the cast- 
ing, freedom from growth and segre- 
gation, plus good tensile strength and 
ability to take a high surface finish— 
att -mee ll Ml CMe tebe aul fal tal 
Mold Gray Iron Castings ideal for the 
production of V-belt pulleys, sheaves, 
and similar parts. Free machinability 
makes for maximum production speed 
and low machining <cost. 
il Eaton Foundry Division engineers 
will be glad to discuss the application 
of Eaton Permanent Mold Gray Iron 
Castings to your product. Send for 
your copy of the illustrated booklet, 
“A Quick Picture of the Eaton Perma- 
nent Mold Process for Producing Gray 
eye ert ial: | aa 


EATON 
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a - Resistant 


Wire Keeps Your 

oducts a gre 
..and Keeps 

Your Customers 










Her friends like its smooth modern ‘ 
design, dependable operation .. . j 
and enthuse over its novel features. 


* Let’s suppose you make a television 
set, a range, a waffle iron or some 
other electrical product ... and 

Mrs. Jones buys one. 














1. Magnet Wire. 2. Firewall Hookup Wire. 
3. Appliance Lead Wire. 4. A.V.C. Switch- 
board Wire. 5.Thermostat Control Wire. 


TOUGH BREAK 2 
Maybe. . . but it could have 
been prevented with wire de- 
signed for years of dependable 
operation under even the most 
severe conditions. For many 
products that means perma- 
nently insulated Rockbestos 
wires, cables and cords. 



























Then Mrs. and Mr. Jones tell all 
their friends, and you can say good- 
by to a customer... and a lot of 
prospects. 


But after awhile wire-trouble rears 
its ugly head, performance goes hay- 
wire, again .. . and again. 

















Rockbestos wires, cables and cords—insulated with impregnated 
felted asbestos and other enduring materials — are the best 
insurance you can buy against wire-failure caused by heat, 
flame, fumes, grease, oil... and age. 


WRITE TODAY — for your copy ,ROCKBESTOS PRODUCTS CORP. 


851 NICOLL ST., NEW HAVEN 4, CONN. 
of the new No. 10-F Catalog, sec- New York Cleveland Detroit Chicago 


tioned for easy reference to Appli- Pittsburgh St. Louis Los Angeles Oakland, Calif. 
ance, Aircraft, Electronic, Fixture, R O & K B E S T @) S 
Lighting and Magnet Wires; Appa- 

ratus Wires and Cables; Power and 


les. 
Control Cables THE WIRE WITH PERMANENT INSULATION 
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IT INCLUDES MANY CASE HISTORIES 
OF METAL POWDER SAVINGS 


ccs 


ie LINC COMPANY 


160 Front Street, New York 7.N. Y. . . . . . . 221 'N. La Salle Street, Chicago 1, Ill. 
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ection Available Anywher 
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HIGH SPEED SEALS 


Friction-Fighting Headquarters” for more than 40 
years—That’'s how long Gits Bros. has devoted all its 
time, effort and facilities to solving and satisfying 


lubricating problems of every description. 


These more-than-forty years of ‘Friction-Fighting” 
have developed the largest selection of really quality BRASS GAUGE 


UNBREAKABLE CUP 
lubricating devices—a size and style for every need. ___ SIGHT GRAVITY FEED 


WICK FEED 
They're all top quality because they include such 
features as: tightly reclosing hinged covers, in which 
Gits pioneered; large capacity free-flowing designs 
machined from solid brass bar stock instead of stamp- ee eee 


ings as found in many oilers; accurate die cut threads 


for snug leakproof mounting; and many others. 


It will pay you to bring your lubricating problems to “Friction- 
STEEL—ELBOW 


Fighting Headquarters” . . . to Gits Bros. where longest 
experience and the most complete range of styles 
are at your command. STEEL—BRAZED 


Write today for complete information 


G1iTs BROS. MFG. Co. 
1840 South Kilbourn Ave. Chicago 23, Illinois 
SCREW. CAP 


' THREADED— VERTICAL 
BALL g 


Visit Us—Booth 560 
at the Power Show, N. Y. 
Nov. 29 to Dec. 4 
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120 v. A. C.—60 Cy. Approx. 1700 R. P. M. 


THE 


MANUFACTURERS OF PRECIStON iwOTRUMENTS 














NOW AVAILABLE- 


4-Pole Shaded Pole Motor 


Skeleton or enclosed type as illustrated 


HIGHEST QUALITY 


We specialize in the manufacture of this popular size, shaded 
pole motor. You will be interested in our price and delivery 
schedule. Tell us your requirements. Write, wire or phone for 
sample. Memorandum invoice. 

THE LOYD SCRUGGS COMPANY 


1022-32 No. Sixth St. .- - « «+ St. Louis 1, Missouri 
Telephone CHestnut 2668 


Ba ge COMPANY 
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from powering this... 


American Quality Cptings 


DO A BETTER JOB! 


@ These two photographs help to point out the wide 
variety of products for which we make springs. 

Included in the list are bicycles and bird cages. . . 
clutches and door checks . . . gates and gasoline engines 
. . . typewriters and umbrellas . . . washing machines 
and window shades. . . and hundreds of other products. 

The mechanical perfection of our American Quality 
Springs that enables them to do a better job is not a 
matter of pot luck! For our spring engineers carefully 
analyze the basic spring design factors of load, deflec- 
tion, and space. And they use those factors to determine 
the stress, spring diameter, wire size, material, rate, solid 
height and free length. 

Our vibration engineers have complete and modern 
equipment for testing all types of springs in fatigue and 
under the dynamic conditions to which they may be 
subjected. 

Our metallurgical engineers make every effort to keep 
pace with all mechanical developments... and to keep 





our spring wire free of defects. 

Further, we don’t believe in furnishing customers 
with springs that are “overpowered.” In other words, 
we don’t recommend stainless steel or special alloy steels 
when ordinary carbon steels would do the job. 

So whether you are producing journal boxes or cash 
registers—baby carriages or clocks—whether you need 
giant hot-wound coil springs or tiny open-wound helical 
springs—springs of special design or some of the more 
common types, why not get in touch with us? We be- 
lieve we can give you better springs and spring engineer- 
ing service which will help you make a better product. 


AMERICAN STEEL & WIRE COMPANY 
GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA STEEL COMPANY, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 


TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
SOUTHERN DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN QUALITY SPRINGS 












| 





The right material for your job 
... Fight at your fingertips! 





One of the surest ways to reduce 
unit costs on any job is to be right 
the first time when selecting ma- 
terials. Continental-Diamond’s 
complete line of high strength 
electrical insulating materials 
makes proper product engineer- 
ing easy. 

There are trained C-D techni- 
cians on hand at all times to give 
you personal help in getting bet- 


DE-4-48 


BRANCH OFFICES: NEW YORK 17. *« CLEVELAND 14 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 ¢« IN CANADA: DIAMOND STATE FIBRE CO., OF CANADA, LTD., TORONTO 8 





SPARTANBURG, S. C. 





ter, lower-cost applications. To be 
sure of being right the first time 
in the selection of materials, call 
your nearest C-D office whenever 
the need arises. 


C-D HIGH-STRENGTH PLASTICS 


DIAMOND FIBRE—Vulcanized Fibre. 
VULCOID—Resin Impregnated Fibre. 
DILECTO—Laminated Thermosetting Plastic. 
CELORON—Molded High-Strength Plastic. 
MICABOND—Bonded Mica Splittings. 


. - 
| POLLO LEA Ler, FIBRE COMPANY 


Established 1895 .. Manufacturers of Laminated Plastics since 1911—NEWARK 13 ¢ DELAWARE 








SALES OFFICES IN PRINCIPAL CITIES 
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... that’s the 
Mallory Magnesium 
Copper Sulfide Rectifier 


Mallory Magnesium Copper Sulfide Rectifiers often give 
trouble-free service for five years and more when operated at Check These Features: 
a normal temperature of 265° F. But, provided as they are 

with an extra safety factor, they still perform without failure 


Proved long life 


then tempe 28 are raise e times as high. 
when temperatures are raised three times as high Unallested by high semperennres 


Withstands abuse and accidental short 
circuits 


Occasionally, when tremendous abnormal voltage surges are 
applied (when, for example, lightning strikes a power line), the 
rectifier temporarily breaks down. But even then it usually reforms 
after only an instant of inaction. Why? Because the rectifying 


Self-healing rectifying junctions 


; ; Constant output over many years 
junctions are so made that they actually heal themselves. dtp 


Resists harmful atmospheric conditions 
Add this fact to the features at the right and you understand why 
Mallory Magnesium Copper Sulfide Rectifiers are unbelievably 
rugged—why they outsell all other dry disc types, for low voltage, 
medium and high current applications. See your Mallory distribu- 


Rugged, all-metal construction 


No bulbs, no brushes, no sparking 
contacts 


Millions in use 


tor for more information—or write direct for engineering help. 


ST MAGNESIUM-COPPER ; 
M A L L 0 2 SULFIDE RECTIFIER STACKS 2 MCSR's ARE THE 
. & AND POWER SUPPLIES WORLD’S TOUGHEST 
RECTOPLATER* SUPPLIES—RECTOTRUCK CHARGERS — : RECTIFIERS 
RECTOSTARTER* AIRCRAFT POWER SUPPLIES— 


RECTOPOWER* SUPPLIES — AUTOMOTIVE BATTERY CHARGERS 
tod *Reg. U.S. Pat. OFF. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Springs 
Small Stampings 


Wire Forms 


Original Divisions of Associated Spring Corporation 








DOES FOR YOU IN 
SPRINGMAKING... 


RESEARCH in Fatigue Life 

The development and application to springs of 
“shot-peening’”’—a method of surface treatment 
which raises the endurance limits of spring 
performance. 


BETTER SPRING MATERIALS 

Laboratory and mill experimentation resulting 
in a greater diversity of physical properties to 
meet varying service requirements, including a 
spring steel with exceptional uniformity and 
working properties. 

HIGH-DUTY SPRINGS 
Introduction of special processes and 
methods tomakesprings for extreme 
requirements of use. 

DESIGN INFORMATION 

A spring-design manual which pre- 
sents the results of engineering ad- 
vances in all seven plants, after 
actual practice proves their merit. 










Continuing spring research 
is high on the list of our 
future plans. Let it con- 
tributetothe improvement 
of your product. 


AND DUNBAR BROTHERS COMPANY DIVISION, BRISTOL, CONN 
OHIO DIVISION, 1712 EAST FIRST STREET, DAYTON, OHIO 
IN CANADA, THE WALLACE BARNES CO., LTD., HAMILTON, ONT. 
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Open-Type 
Strap Mounting 


ie." 
CR. 
rae 


Step Down-Up 


SPEC 


It’s a promise! 


in your new electrical equipment 
Gracoil Transformers are $ 
You simply arrange for a 
Transformer, built to your b/p speci 
assem 


covery. For 
basis. No guesswork. 
sample Gracoil 
Try this sample under y 
and testing conditions. 
Transformer is better, 
with absolute assurance 
uniformity for easy ass 


x 


* 


* 


our own actual 
Convinced that your 
you can 


working, 


embly.- - 


old on a “pro 


[solation, Step-™P» 


Step-down Transformers round out the complete line. 


Now is the time to switch to 


method of testing your 
method could be so sur 
your costs. W rite. 


ll 


ra er ee ee 
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e to better 


2734 N. PULASKI 


the “productio 
transformers in advance. 
your products and | 


n sample” 
No other 
ower 


oe ge 


Res; 


In ad- 


Fully Enclosed 
Fuse Mounting 


r 
e 


Half-Shell 


Low Voltage 


OPEN TYPE 


Your first test of Gracoil Transformers 
will be an exciting dis- 
ve it first” 
production 
fications. 
bling, 
sample Gracoil 
order production quantities 
of physical and electrical correctness, 
_ substantial savings. 
dition to types shown above, Gracoil produces smaller Filament, 
Audio Transformers and Filter Reactors: 


WINDINGS 


Coil Assem- 


blies include: 
Armature 
Field e Choke 
Balance @ !n- 
duction ¢ Magnet ° Reactance 
Timing ° Relay ° Solenoid 
Telephone Types ° wound to 


exact specifications. 


AN 
D TRANSFORMERS 


CMICAGO 39, Thkt., V. 3.8 


















Typical examples of springs of Elephant Brand Flat Wire. 


AIEEE! 
PHOSPHOR BRONZE 


eet 


ELEPHANT BRAND 
oP a 


PHOSPHOR BRONZE 








Elephant Brand Phosphor Bronze Flat Wire, particularly 16 Metal (Grade A), is the 
preferred metal for many applications for it gives higher spring qualities than obtain- 
able in slit strip, closer dimensional tolerances on both width and thickness plus a 
| smooth edge (either round or square). Reflecting over seventy years of cumulative 
experience in originating and perfecting Elephant Brand Phosphor Bronze each 
spring made of this material has higher tensile strength, greater uniformity, more 


constant deflection rate, and higher resistance to fatigue. 


Relay and contact springs of Elephant Brand Phosphor Bronze Flat Wire 
possess greater operational accuracy and longer life—factors that assure 


lowest installation and maintenance costs. 


Our NEW Technical Data 
Book is available—you are 
invited to write for your copy. 





Elephant Brand THE PHOSPHOR BRONZE CORPORATION 


FIRST NAME IN PHOSPHOR BRONZE Dept. A, 2200 WASHINGTON AVE., PHILADELPHIA 46, PA. 
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All along the line, inspectors 
precision-check motor parts. 





«clusive stator tester checks 
performance of windings. 
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Electric Motors 


Ball Bearings 


a) 


Refrigeration 
Compressors 


ene. 
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ai Completed motor is tested 
under peak load conditions. 
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in split-phase (illustrated) 
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Better electric motors 
through 


JACK & HEINTZ 
The haying Poy of the J & H Motor Mass Precision 


is no accident . . . it is the result of specialized 
5 : . ae i wt BACKED BY (ae) Vamiemaey 35 SERVICE 

engineering skill, mass-precision “know-how 

and uncompromising tests. Each part is first 

checked thoroughly to highest standards .. . 

then the completed motor passes a series of 


gruelling performance tests with improved and exclusive scientific instruments. 


Extra care like this pays off, as evidenced by the time-proven performance of more eee 
than a million J & H Motors powering all types of appliances and machinery. 2 


Write for full information on the J & H Motor to fit your needs, 
Aircraft Aircraft inverters 
Generators 


ACK & HEINTZ Jil PRECISION INDUSTRIES, INC., Cleveland 1, Ohio 
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ROUND, SQUARE, LAR—all sizes 
Plain Enameled Vega Chromoxide Fiberglas Covered 
MAGNET WIRE Formvar Cotton Covered Bare Coppe’ Wire 
Paper Cover Tinned Coppe’ Wire 
Silk Covered 
Aerial Wire 
Enameled 


Bare, Tinned oF 


Bonding Straps 
Plastic Insulat 


Sheathed Cords 


Synthetic Rubber 
Rubber- 


Shielded synthetic 
Sheathed Cords 












LIGHTING caBie—all gavges 
ation 


pecificatio To Army-Novy Specific 
AN-C-161 aluminum conductor 


n 
AN-C-161 aluminum conductor 
ification To Army-Nevy 
AN-J-C-48-A copper 


onductor 
Shielded to Specification 
















HIGH TENSION IGNITION CABLE 


AIRCRAFT CABLE 
Steelductor to 
fication AN-C-130A, 5mm, 7mm 


and 9mm 
Copper conductor to specifications 
5-3390, AMS-3392 and com- 


AM 
mercial standards 












LIGHTING CABLE 












HIGH TENSION IGNITION CABLE 
Steelductor Synthetic Rubber and Plastic 
Copper Conductor Braided and Lacquered 
Shielded Loom Braided and Lacquered 
Shielded 
gavges MISCELLANEOUS 
Generator Lead Wire 


BATTERY caBLe—all 


Rubber Covered 

Lacquered Insulated 

Tinned Braided Strop Brush Lead Wire 

Tinned Rope Acid Proof Charging Cable 
Assemblies 
Bonding Strap* 


Send tod 
ay fo 
: : y for the new Auto-Lite nformation 
utomotive Wire and ua : ’ 
A d ome ae executive and en 
ginee ould have. Write on : 
your 


Magnet Wire 
Catalogs " 
THE tear with company letterh 
AUTO-LITE COMPAN seat anges 
NY 
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4 / [THIN the next few weeks formal 
agreements on common standards 
for screw threads are scheduled to be 
made by representatives of standardiza- 
tion groups from Great Britain, Canada 
and the United States. Culminating dis- 
cussions extending back over a period 
of thirty years, the new Unified Screw 
Thread Standard is bound to have a far- 
reaching effect on all types of threaded 
fasteners. Eventually, it will replace the 
present American National Standard for 
Screw Threads and in doing so correct 
some of the latter's deficiencies. 

Ironically, although the matter pertains 
to engineering and production, it has 
been the pressure of war or preparation 
for defense that has forced the issue. The 
problem first became apparent as a result 
of experiences in World War I and led to 
the setting up, by Congress, of the Na- 
tional Screw Thread Commission in 1918. 
One of the commission's first jobs was 
sounding out other nations on interna- 
tional screw thread standards; nothing 
came of this first effort. 

Later, in 1926, attempts were made to 
unify the British Whitworth thread (55 
deg angle) and the American National 
Standard (60 deg) with a compromise 
thread angle of 571 deg, but it was not 
accepted by either party. From the be- 
ginning, however, there had always been 
substantial agreement with the British on 
diameter-pitch combinations since the 
American screw thread system, except for 
thread form and angle, was originally 


based on the British Whitworth system. 
During World War II, the interna- 

tional aspects of unification were again 

revived. At a number of meetings held 


here and abroad, from 1943 on, the 60 
deg thread angle was agreed upon, the 
coarse and fine thread series almost com- 
pletely reconciled and a compromise 
reached on thread forms that would in- 
terchange. A realistic approach admits of 
dull tools forming slightly rounded roots 
in screws and nuts, but leaves flat trun- 
cated thread tops in each element. More 
recently, questions of tolerances and 
classes of fit that would assure complete 
interchangeability were resolved. The 
Armed Services and the mass production 
industries have always fought for more 
liberal tolerances with emphasis on inter- 
changeability in the field or on the assem- 
bly line. 

Actual figures await formal ratification 
and issuance of the concurrent Pro- 
posed American Standard—Unified Screw 
Threads (ASA B 1.1-19—). In general, 
the most significant changes are: Drop- 
ping of Class 1 fits and rationalization of 
Class 2 and Class 3 fits into a single stand- 
ard, with separate tolerances for screw and 
for nut, with the latter getting the wider 
latitude; introduction of an allowance 
(air space) between basic screw and 
basic nut to avoid metal-to-metal inter- 
ference and to allow for power tighten- 
ing and for plating; and a rational pro- 
gression of tolerances from small to large 
size screws. 

Design engineers would do well to ac- 
quaint themselves with this system as 
soon as copies of the proposed standard 
become available for study. There is no 
question that with the momentum of 
thirty years of study behind it the new 
system of tolerances and fits is bound to 
become accepted engineering practice. 
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How postwar developments in improved base metal speci- 


fications, better enamels and more efficient methods of 


application have reduced the cost and increased the field 


of use for this finishing method for electrical appliances. 


ORCELAIN ENAMEL is an effective protec- 

tive and decorative coating fused to a metal base 

of steel, cast iron or copper. The earliest records 
we have of the use of iron by enamelers are of applica- 
tions to cast iron early in the nineteenth century. Sheet 
iron and steel were first used for enameling around 1850 
in Austria and Germany, the principal products being 
pots and pans. In the United States, Jacob Vollrath 
was one of the earliest manufacturers of enameled cast 
iron ware, establishing a plant for this purpose in Wis- 
consin in 1873.'_ By 1890 the use of sheet steel for 
enameled utensils had grown to considerable importance, 
and today by far the greater part of porcelain enamels 
is applied to sheet steel. 

Research efforts of major steel manufacturers in 
recent years have pointed up the importance of a good 
metal base in the production of high-quality porcelain 
enameled products. These efforts have been directed 
toward the elimination or stabilization of impurities 


1 References 1 to 4 are to ‘‘Lecture Course on Enameling Iron,” by 
Inland Steel Company and A. I. Andrews, Inland Steel Company, Chicago, 
1938, Lectures 1, 4, 6 and 7. For remainder of references see bibliography 
at end of article. 
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during the processing of the molten iron, as well as 
toward the forming of the sheets in such a manner as to 
counteract the influence of impurities. For some time 
it has been standard practice to process the metal in the 
open-hearth furnace in such a way that practically all 
impurities are burned out; this produces an almost pure 
iron. The consideration of impurity factors is of prime 
importance, in order to insure surface quality and free- 
dom from warpage. 

O pen-Hearth Process. The function of the basic open- 
hearth process in the production of any type of steel is 
principally the elimination of a large amount of alloying 
elements—known as metalloids—which are present in 
the raw materials of the furnace charge. The most im- 
portant metalloids are carbon, manganese, phosphorus, 
sulfur and silicon. Below is a typical analysis of pig 
iron and several common types of steel, indicating the 
degree to which metalloids are removed from the charge 
in the open-hearth furnace :* 

Metalloids are reduced to a lower point in the case of 
enameling iron than in any of the carbon steels. A low- 
metalloid analysis must be secured in order to produce 
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To keep air-borne particles from settling on freshly coated sheets, automatic porcelain enamel spraying of range tops 
is done in a pressurized room. Dried sheets on the conveyor are being inspected before firing. 
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Electrically Opera 


First part of two-part article. Concluding part of this article will 
appear in the December issue of ELECTRICAL MANUFACTURING. 
The second article will cover the design of parts to be finished with 
porcelain enamel, methods of testing helpful in determining the best type 
of enamel, and specific recommendations for the type to select for a wide 
range of electrically operated products, appliances and parts. 


sheets satisfactory for enameling requirements. Much 
stock of mild steel analysis is still being used by the 
enameling industry for hollow ware and other parts to 
which only a ground coat finish is applied. However, 
the industry is turning more and more to the high purity 


Spring Structural Mild Enameling 


Metalloids Piglron Steel Steel Steel Iron 
Carbon 3.85% 1.00% 29% 09% 03% 
Manganese 1.60 5 A5 40 05 
Phosphorus .140 02 02 .008 .004 
Sulphur 03 025 025 025 025 
Silicon 1.10 5 .05 .005 Trace 
Total 6.72% 1.645% 795% 28% 109% 


of enameling iron because of its greater freedom from 
warpage and surface defects. 

A cold reducing process of rolling, in use for several 
years, has further served to improve the enameling 
qualities of the relatively pure iron or steel. The hot 
rolled strip is about 1% in. wider than the ordered 
sheet size and about twice as thick as the ordered gage. 
(This allows for edge shearing or slitting and for cold 
reduction to gage.) Asa result of the hot rolling opera- 
tion, the surface of the strip has a thin layer of scale 
(iron oxide) which must be entirely removed prior to 
cold rolling ; otherwise, the high pressures required in 
cold reducing will force impurities into the sheet, pro- 
ducing eventually such enamel defects as fish-scales and 
copper-heads. 

Pickling. Removal of scale and other foreign matter 
is effected by means of a continuous pickling operation, 
the equipment for which consists essentially of a series 
of covered rectangular tanks containing sulfuric acid 
solution, followed by rinse water. These acid solutions 
are heated to 180-200 F, depending upon the acid con- 
centration and condition of the solutions.* Electrolytic 
pickling is also widely used in continuous pickling opera- 
tions. The equipment is similar to that just described, 
with the exception that only one sulfuric acid tank is 
normally employed, lead electrodes being placed above 
and below the strip. The value of this method is the 
increased speed of pickling. 

Cold Reduction. A cold finishing tandem mill con- 
sists of a series of four-high rolling mills, each unit 
known as a “stand”. To secure the required compres- 
sive force for cold reducing, the bearings on each side 


NOVEMBER 1948 


ted P 





of each stand are equipped with vertical screws which 
apply pressures ranging from 500,000 Ib to 1,500,000 
lb. The purpose of having the mills in tandem is to 
reduce the thickness of the strip a predetermined per 
cent as it passes through each stand, and to complete 
the total reduction in one continuous operation. Precise 
control of all factors is highly important to the enamel- 
ing properties of sheets. Cold rolling is done at speeds 
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of 400-1200 feet per minute. As the strip leaves the 
last stand it is coiled on a reel with back tension to 
wind it tightly, thus reducing the possibility of damage 
in later handling. 

Mild Steel. Although iron sheets are recommended 
i for practically all porcelain enameling work, steel sheets 
may also be used for products which are not subject to 
warpage on account of design or ultimate use. Kitchen- 
ware was formerly the principal product made from 
steel sheets; today such sheets are the source of a 
variety of enameled items. The manufacture of mild 
steel differs from that of enameling iron in the follow- 
ing general respects :* 

1. Mild steel requires less time for purification in 
the open-hearth furnace. 

2. Annealing iron cannot be hot rolled in the “hot- 
short” range of 1950 F and 1650 F. As this range 
does not exist in mild steel, hot rolling from slabs 
into coils is simplified. 

3. The pickling and cold rolling process is essen- 
tially the same for both mild steel and enameling 
iron. 

4. Mild steel sheets are box annealed at approxi- 
mately 1330 F, a temperature considerably lower 
than that used for normalizing enameling iron 
sheets. 

Titanium Steel. The problem of successfully applying 
white and other colors of porcelain enamel directly to 
steel surfaces—without prior application of a ground 
coat—has long been studied, and its solution appears 
to have been found in the development of a new titanium 
alloy steel and improved titanium-bearing porcelain 
enamels. This new steel permits employment of a lower 
‘ temperature and a shorter firing time, thus reducing 
enameling costs considerably. When enamels are applied 
without a ground coat directly to standard enameling 
steels and fired, the resulting finishes are occasionally 
full of black specks, pits and blisters. This condition 
is caused by gases formed by the reaction of carbon in 
the base metal with certain constituents in the enamel. 
It was found that titanium, added to the extent of at 
least five times the carbon content of the steel in the 
ladle, would eliminate these defects by combining with 
the carbon to yield stable titanium carbide and with 
the hydrogen entering the steel to form titanium hydride, 
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In addition to meeting composition, tensile and elongation 
specifications, enameling iron sheet must have good ductil- 
ity. Production sample of enameling iron is being meas- 
ured here on an Olsen ductility testing machine in the 





laboratory of Inland Steel Company. 


also stable.° With a 5:1 ratio of titanium to carbon, or 
more, steel is found to acquire the advantageous prop- 
erty of a well-defined yield point, even in the annealed 
condition, and is not susceptible to any kind of strain 
aging.®° An interesting and important quality of this 
new alloy steel is that shallow panels of large areas (such 
as stove end panels) remain true to required shape after 
drawing operations. Eighteen-gage shows practically 
no sagging, as against 0.25-in. for standard enameling 
iron.’ 

Stainless Steels. As stainless steels are non-gassing, 
commercial enamels can be applied to some of them 
with quite satisfactory results. The hazard of fish-scal- 
ing. is completely eliminated, surface imperfections are 
minimized, and the firing range is wide as compared to 
the same enamel applied to normal enameling iron. The 
type of stainless steel best suited for enameling is gen- 
erally that containing approximately 18 per cent chro 
mium and 8 per cent nickel (“18-8 stainless”). There 
are several types of 18-8 having basically the same 
chemical composition, but varying in the percentage of 
impurities and in the materials added as stabilizers. 

There are certain inherent advantages gained where 
stainless steel is used for porcelain enameling to replace 
regular enameling iron :* 

1. A lighter gage metal may be used, due to the great- 

er strength of stainless steel at room and elevated 

temperatures. 

2. The ground coat can be eliminated, saving the 
cost of material, application and firing. 

3. Since stainless steels are non-gassing, rejects will 


~ 


be minimized by the elimination of fish-scaling, 
blistering or copper-heading due to occluded gases. 
4. Overall enamel thickness is reduced by the elimin- 
ation of the ground coat, and the hazard of failure 
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New titanium enamels provide equal reflectances with a 
large reduction in coating thickness over ordinary frits. 
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In electrostatic spraying, the enamel is sprayed into a 
100,000-volt electrostatic field set up between the cross- 
wires and work. Enamel particles are attracted to the 
formed steel sheets in a uniform coating with loss of spray 
at the edges reduced to half that for conventional spraying. 


from mechanical shock is thereby decreased. 

5. Enameled stainless steel parts may be subjected 
to more repeated firings at higher temperatures 
without over-firing. 

6. Unique decorative effects can be obtained by coat- 
ing part of the metal surface and polishing the 
uncoated areas after enameling. 

These advantages will not overcome the difference in 
cost between 18-8 stainless steel and normal enameling 
iron, but there are undoubtedly applications in the spe- 
cialty field where parts of porcelain enameled 18-8 stain- 
less will give the desired quality and service life. 

Other Metals. Enamels for cast iron, both dry and 
wet process, have been the object of extensive research 
in England and on the Continent for many years, but 
there has been practically no cast iron enameling car- 
ried on in the United States during the past decade. 
Some interest has been expressed in the possibility of 
using aluminum in combination with porcelain enamel 
for signs, architectural parts, and even for household 
appliances. Experimental enamels have been developed 
which have good adherence on both cast and sheet 
aluminum, whose surfaces may be cleaned either with 
organic solvents or by light sandblasting. The firing 
temperature is in the neighborhood of 950-980 F and 
the time is generally 15-30 min®; the low fusing point 
of aluminum requires a long low-temperature firing 
cycle. 


Electroplated Cold Rolled Sheets 


Shortages of low-carbon special sheets, considered 
essential for the best enameling qualities, have caused 
steel producers to experiment with newer types of 
sheets, such as the titanium-bearing steel described 
above and electro-plated cold rolled sheets. (The plated 
sheet requires no pickling by the enameler, provided 
no heavy weld scale is present and the plated coating is 
made uniform). 

These improved base metals are rapidly becoming 
available, and the enameling industry, as evidenced by 
a recent report of the Porcelain Enamel Institute Proc- 
ess Development Committee,’’ is endeavoring to take 
full advantage of them, as their use will in many cases 
result in superior enameled products at reduced costs. 

Nickel Dipping. The removal of grease, soil, rust and 
welding scale from the surface of enameling shapes is 
effected essentially by the means described in the 
paragraph dealing with the continuous pickling of enam- 
eling sheets, i.e., by the use of an alkaline cleaner (main- 
tained at concentrations of approximately 6-8 oz per 
gallon of solution) and hot sulfuric acid (6 per cent 
acid by weight, at 160 F).™ 

It has been recommended by several authorities!» }* 
that a closely-controlled nickel dip process be employed 
in connection with inferior grades of steel. This will 
insure generally good enameling qualities in all types of 
steel (excluding the newer plated varieties). A good 
nickel deposit of from 0.04 to 0.08 grams of nickel per 
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square foot of metal surface improves the bonding range 
of the ground coat to the steel, minimizes copperheading 
and fishscaling by reducing overactive oxidation charac- 
teristics.1' The enamel is bonded to the steel through 
adsorption of a uniform adhering oxide layer into the 
enamel layer; the nickel dip or “flash” regulates the 
quality of this oxide layer. 

Warner and Baldwin™ have discussed at length the 
nature of nickel deposit and its relation to a porcelain 
enamel adherence. These authors point out that ade- 
quate rinsing between nickel flash and neutralizer is 
required, since small amounts of corrosive agents (prob- 
ably sulfates) will oxidize the nickel. Another impor- 
tant variable is the kind and amount of iron salts de- 
posited on the ware during the nickel flash and their 
degree of oxidation upon exposure to air; it is these salts 
which have considerable bearing on the quality of a 
single white coat applied directly to the iron, and they 
undoubtedly have considerable influence on the quality 
of blue ground coat over a nickel flashed surface. Recent 
research and large-scale production procedures have 
shown the following sequence of operations’ to give 
effectively nickeled steel without the dangers of iron 
salts : 

1. After the acid pickle 

at room temperature. 

2. Nickel dip—Solution should contain 34 to 1% oz, 
preferably 1 oz single nickel salts per gallon. 
Maintain acidity of pH 3.5 with addition of sul- 
furic acid or sodium hydroxide. Do not use boric 
acid as a buffer, as this promotes excessive forma- 
tion of complex iron salts. Ammonia and am- 
monium carbonate additions should be avoided 
for the same reason. Temperature of the bath 
should be 155-160 F. Under these conditions the 
ware should be left in the bath a sufficient length 
of time to deposit 0.04 to 0.08 grams of metallic 
nickel per square foot of metal surface. The lower 
range is satisfactory for the average blue ground 
coat, while heavier deposits usually are best for 
white enamel directly on the steel. 

3. Do not use a rinse. If absolutely necessary, a short 
rinse in surfuric acid of pH 3.0 is effective. The 
time interval between the nickel flash and the 

(Continued on page 172) 


5 min rinse in sulfuric acid 
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Designing to New Requirements in 


HERE are the design problems met 
in developing the Time-Master electronic 


dictating and transcribing machines. 


The result is simplicity in operation, 
elarity in recording and reproduction, 


and dependability with compactness. 
LELAND D. NORTON 
Engineering Department 
Dictaphone Corporation 


YLINDER dictating machines have long been 
popular and economical for standard office in- 
stallations but the cylinder has three minor short- 
comings. It may break if dropped, it requires a special 
container and is somewhat costly to mail, and it takes up 
a good deal of space when filed in quantity. A growing 
need and demand was recognized for a truly portable 
electronic dictating machine using a recording medium 
that would be permanent, readily mailable and fileable 
and would give clear, easily transcribed recording and 
reproduction. 
Several types of comparatively non-breakable, fileable 








and mailable disk-type records were investigated but 
each one had certain limitations. The usual phonograph 
drive with constant angular velocity has a change in 
lineal groove speed of more than 2 to 1. With the 
reduced lineal speed used in dictating equipment, this 
makes a considerable difference in the quality of repro- 
duction from the outside to the inside of the disk. Con- 
stant lineal velocity of the groove can be obtained by 
means of a constantly changing angular velocity, but 
with consequent mechanical complications.  In_ this 
method the number of words encompassed in two revolu- 
tions of the disk—the normal backspacing distance— 
contains twice as many words on the inside of the disk 
as it does on the outside. The cost of the disk recording 
medium in either case is considerably higher than the 
wax cylinder. Systems using magnetic wires and tapes 
have the disadvantage that previously recorded material 
is not immediately available because it is necessary to 
wind and re-wind, thus losing valuable time, and the 
‘‘skip-wind,” place-finding and indication devices are rel- 
atively difficult to use. 

Requirements set up to guide the development of a 
new recording medium were: (1) it should be flexible, 
non-breakable, easily mailed, easily filed and inex- 
pensive—at least approaching the low cost (per tran- 


Fig. 2 — For the 
best combination 
of quietness and 
compactness, a 
two-phase capaci- 
tor-run motor 
drives the record- 
ing 
Ball bearing mo- 
tor is rubber 
mounted and 
drives through a 
plastics belt and 
rubber - rimmed 
wheel (Amplifier 
is removed to 
show the drive). 


mechanism. 
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Hlectronic Dictation 


scription) of the wax cylinder, (2) it should be a one- 
time recording material and eliminate a shaver or any 
other accessory equipment. 

The recording medium which best fulfilled the speci- 
fications was an ethyl cellulose plastics belt, 3% in. wide 
by 12 in. in circumference, upon which the recording 
could be embossed. The belt was made as thin as 
possible in order to give the maximum possible record- 
ing area per pound of material. This shape also per- 
mitted the use of practically all of the sheet for recording 
purposes. A recording time of ten to fifteen minutes was 
found to be the most practical for all-around use. A 
longer recording time might require the sending of 
uncompleted records for transcription in order to get 
the material typed in time, while a record containing 
much less than ten minutes recording would require too 
frequent changing and would increase record cost. 


Designed for Simplicity and Compactness 


Among the design objectives set up for the Time- 
Master electronic dictating machine were: (1) machine 
should be small enough to fit into a desk drawer or to be 
carried comfortably in one of the larger briefcases or a 
small piece of hand luggage; (2) it should have a 
recording and reproducing system giving natural, pleas- 
ing voice reproduction; (3) it should include safety 
devices and signals to prevent damaging or incorrectly 
using the machine and its recording medium; (4) it 
should be easy to produce in quantity and simple to 
service in the field; (5) it should be so simple in 
operation that anyone.could use it with a minimum of 
instruction. To meet the space requirements, the maxi- 
mum dimensions of the machine were set at 43¢ in. in 
height, a base area approximately the size of an 8% x 11 
in. sheet of paper, and a weight of 25 lb or less. 

Two machines are required for the most effective dic- 
tating system, one for the dictator and one for the 
transcriber or typist since both dictating and transcrib- 
ing are often performed at the same time. The require- 
ments for each of these machines differ in detail, but in 
this design of the new Dictaphone, shown in Fig. 1, 
it has been possible to keep the special features down 
to a minimum. 

For both machines the design elements are: 

1. Enclosure (base and cover ). 

2. Motor and its drive to the pulleys for driving the 

belt and the feed screw. 

Carriage which supports the recorder and repro- 

ducer mechanisms, and the feed nut. 

Mandrels for rotating the belt, with injector and 

ejector mechanism. 

Electronic amplifier and power supply. 

Accessories, such an hand control and microphone. 
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Fig. 1—Electronic amplification and a flexible plastics 

recording belt made possible an extremely compact dic- 

tating system. Many of the components, including the 

die-cast housing are common to both the dictating unit 
and the transcribing machine. 


Much thought and care was given to obtain the pleas- 
ing, smooth, low hung lines of the enclosure design.* 
A zine die casting was chosen because it gave the 
strength required in a comparatively thin section. It 
also gave a smooth surface which required a minimum 
of prefinish treatment. It provided an inexpensive way 
of obtaining lines required for the smooth streamlined 
appearance and varying thickness required to give 
proper stiffness. 

The slots and various openings which are in part 
different for each machine are punched out rather than 
cast in two separate die-casting molds. Ventilation slots 
have been worked into the design so that they enhance 


*See ‘Product Beauty——-A By-Product of Engineering” by William 
O’Neil, ELEcTRICAL MANUFACTURING, October 1948, page 116. 


83 





Tee Pe 


SACRE 


drive and work center which carries the recording belt. 


Fig. 3—Complete chassis for the dictating or recording machine with (front to back) microphone, amplifier, motor 
Work center is mounted on a die cast frame and carries the feed 





mechanism, recorder head and reproducer, operating lever, and drive pulleys for the recording belt. 


the appearance of the cover. Steel louver plates are 
riveted beneath these slots to stiffen the open area and 
to prevent access to the electrical parts within. 

Serving as a foundation for all of working parts, the 
frame is both light and stiff to prevent misalignment of 
bearings and other moving parts. To keep weight down, 
an aluminum die casting was used. Reinforcing ribs 
were used around edges and through points where they 
would give maximum stiffening effect. Bearing blocks 
and other parts which might be permanently fastened 
to the base were instead made an integral part of it, thus 
reducing the number of machined surfaces which would 
have to be fitted into place. 

In a dictating machine speed must be uniform and 
without minute variations to avoid “flutter” which 
shows up as a quaver in the voice or as a change of 
pitch in recording and reproduction. The motor, shown 
in Fig. 2, is a four-pole, two-phase condenser start and 
run motor with an operating speed of approximately 
1700 rpm at 115 volts 60 cycles. Input power is 14 
watts, developing approximately 1/200 hp. 

This particular type of motor was chosen for the 
dictating machine for its constant speed characteristic 
which made it possible to eliminate the governor which 
has been used on previous models. For the transcribing 
machine, where a smooth controlled variable speed is 
required over a range of + 15 per cent, the same motor 
is used except for the substitution of a higher resistance 
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rotor and a variable external resistor located so that 
it can be conveniently adjusted from the front of the 
machine. This is part of a resistance-condenser phase 
shifting circuit used in one of the two-phase windings. 
This motor also has the additional advantage of mini- 
mum stray field, low magnetic vibration and com- 
paratively high efficiency. A motor speed was selected 
to obtain a motor as small as possible which would still 


run quietly with minimum vibration. To further reduce 





Fig. 4—Mechanism for ejecting and driving the record- 

ing belt provides all necessary interlocks to prevent 

damage to record belt and stylus, yet belt can be re- 
moved and inserted in proper position by one hand. 
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vibration, the motor is mounted by a rubber support 
in a cradle which is also isolated from the frame of the 
machine by three rubber supports; thus providing two 
vibration filters in series. Arranged in this manner, the 
cradle can be adjusted to put the proper tension on the 
belt to the main drive pulley. A second adjusting screw 
at the fourth corner of the cradle tips the motor with 
respect to its cradle to cause the belt to ride in the 
center of the pulleys. 

The motor is equipped with a zinc die-cast centrifugal 
fan which occupies a comparatively small space and puts 
the air where it will do the most good over the side of 
the motor and then on to the amplifier. Fan and motor 
rotor are individually balanced to reduce vibration. 

Ball bearings are used in the motor, main drive 
pulley, and rubber rimmed roller which serves both as an 
intermediate pulley and as a clutch. Since a fairly high 
belt tension was required, ball bearings keep the rota- 
tional friction low. 

The intermediate roller is brought into engagement 
with the main drive pulley and mandrel drive pulley 
simultaneously by means of a solenoid, which is operated 
by the thumb button on the microphone hand control. 
This roller also provides a quiet speed reducing mem- 
ber for the mandrel drive shaft. Because of this clutch- 
ing arrangement, the rubber roller is never allowed to 
stand idle under pressure at one spot on its surface, 
which would in time cause a flat spot and a bump at 
each revolution. 

Since gears are necessary to give a positive uniform 
feed to the recording head, the mandrel drive shaft is 
geared to the feed screw which drives the recorder car- 
riage. A small intermediate gear is hidden behind the 
lower large gear, but its position is indicated by the 
spare gears lying in front of the solenoid in Fig. 2. 

Work center of the machine is the rectangular die 
cast frame, Fig. 3, which supports and carries the record- 
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Fig. 5—Amplifier for the dictating machine, serves for both transcribing and play-back. 
save space and a selenium rectifier supplies d-c plate voltage. 
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between the three sections prevent electrostatic pick-up. 





er and reproducer over the plastics recording belt. It 
contains the feed nut and carries lifting and dropping 
cams for recorder and reproducer, operating lever for 
making all changes both mechanical and electrical neces- 
sary in shifting from recording to reproducing, and also 
cooperates with mechanical interlock mechanisms pro- 
tecting the recorder and reproducer. This carriage also 
incorporates a warning bell indicating approach of end 
of record, and a buzzer that warns when the dictate 
lever is not in recording position. Since record groove 
spacing is only 0.005 in. the transport mechanism which 
carries the recorder must be held rigidly and accurately 
in place. 

Two parallel guide rods support the carriage, which 
is moved by a feed screw and engaging nut with a pitch 
of 32 threads per in. The circular feed nut is always 
engaged with the feed screw, thus eliminating all back- 
lash in the working position. To free the feed nut in 
order to move the carriage quickly from one position t 
another, a tapered annular groove is machined in the 
circular feed nut, and a wedged-shaped finger is forced 
into the feed nut groove by the movement of a long 
slide on top of the carriage. This locks the feed nut t 
the carriage except when the operating lever is in the 
neutral position. Then the carriage is entirely released 
and free to move along the guide rods. 

This feed screw design also permits the backspacing 
of the carriage for the small distance, two grooves or 
0.010 in., usually required for picking up sequence of 
previous dictation. This is accomplished while the feed 
nut is disengaged by an upside down T-shaped key 
which engages a slot in the guide rod. Lifting the oper- 
ating lever into reproduce position cramps the key in 
the keyway and serves as a momentary stationary point 
from which the carriage is pushed backward by a 
cammed surface which engages its left face. Further 
movement of the operating lever locks the feed nut to 





Miniature tubes are used to 
In the changeover switch shown at the left end, shields 
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Fig. 7—Record belt mechanism and motor drive in the transcribing machine use many parts in common with the dic- 





tating machine. Amplifier requirements, however, are substantially different. Sub-miniature tubes used have adequate 


power, are instant heating and conserve space. Speed, volume and tone controls are grouped at the front. 


the carriage and it is then possible to repro:luce imme- 
diately without any take up of lost motion. 

The front guide rod performs a multiplicity of func- 
tions. It is a guide rod, backspacing adjunct, and oper- 
ates the lifting mechanism for the recorder and re- 
producer through the rotation of the rod and a long bail 
which is attached to it. This engages the mechanism for 
lifting the recorder and the reproducer at any position 
of the carriage. It supports the interlocking mechanism 
to prevent damage to the stylus. It transmits motion to 
the amplifier changeover switch through an insulating 
link which takes care of the offset between the two 
shafts. It also operates the buzzer switch which gives 
a warning when the operating lever is in other than the 
“record” position. The long slide on the top of the car- 
riage also serves many purposes: lifting and dropping 
the feed nut, lifting and dropping the recorder, lifting 
and dropping the reproducer, and actuating the limit 
switch. The carriage also supports the tripping mech- 
anism for the bell which warns that the edge of the 
recording belt is being reached before the limit switch 
opens the clutch circuit. An automatic indicator shows 
the position of the recording stylus to indicate length 
of letters and points where dictated notations or cor- 
rections occur. 

Recorder is mounted rigidly in the forward part of 
the carriage and is raised and lowered by a cam actuated 
by the operating lever. It is pivoted so that it can move 
up and down but not laterally. The two pivot points 
are hardened steel balls resting in cone bearings of 
beryllium copper. A silicone oil is used in the reproducer 
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universal joint to give a damping effect. The recorder 
is a magnetic reed type using Alnico 5 permanent mag- 
nets with a high frequency resonance adjusted to 3800 
cycles. A conical sapphire stylus with a 1.5 mil tip 
radius is soldered to the reed armature. Pressure re- 
quired for embossing the groove is provided by the 
weight of the recorder and an adjustable spring which 
give a combined pressure on the point of 3.5 to 4 oz. 
To prevent damage to the sapphire stylus a double 
rounded foot strikes the recording medium first, pre- 
venting the stylus from touching the record. When the 
record belt starts to move it rolls the foot out of the way, 
thus gradually and smoothly lowering the stylus to the 
recording surface. 

An ammonium dihydrogen phosphate crystal of the 
bimorph type is used in this reproducer to eliminate 
picking up of stray magnetic flux from the motor and 
from the recorder itself. It also gets away from the 
temperature effects usually associated with the Rochelle 
salt crystal. This type of crystal has a very high im- 
pedance and consequently all of the wires leading from 
it are carefully shielded. Even the flexible leads to the 
reproducer are shielded by a thermosetting plastic which 
has its interior surface metallized with zinc, a compara- 
tively new but effective method of shielding. 

To prevent recording over a used area, the reproducer 
is offset 4%4 in. to the left of the recorder tracking line 
to insure an automatic offset to the right after listening 
back. The reproducing stylus has the same tip radius as 
the recording stylus but it is made of metal with an 
osmium tip. A light pressure of 1% oz together with a 
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highly compliant moving system in the reproducer makes 
it possible to get 50 reproductions with negligible effect 
on the recording. The reproducer has a 3500 cycle cut- 
off to obtain maximum intelligibility and minimum back- 
ground noise. 

Injector-ejector mechanism requires the use of only 
one hand. The idler mandrel, Fig. 4, is pivoted and a 
coil spring tends to push it away from the central in- 
jector mechanism and from the drive pulley (not shown) 
which normally parallels this central support on the 
opposite side. To eject the recording medium, the lever 
at the right front of the machine is pulled forward. This 
rotates a shaft which in turn pushes the idler pulley 
toward the central slide, engaging the latching plate 
and camming it over so that it releases the central horn. 
This horn is impelled outwardly by the coil spring 
which has previously been tensioned by the injecting 
movement. The motion throws the belt out of the slide 
a sufficient distance so that it can be easily picked up 
between the fingers. When a recording belt is to be 
placed in position, it is slipped over the V-shaped horn 
and underneath the top and bottom guide springs. It is 
pushed back as far as it will go and the operator’s fingers 
then push the horn mechanism in until it locks. In the 
first 144 in. of movement, two fingers move out and 
engage the edge of the belt, preventing it from slipping 
back as it is forced into position. This operation also 
elongates a coil spring which serves as the motive power 
for ejecting the belt. At the end of the stroke, a tri- 
angular locking and releasing cam is pushed into a posi- 
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Fig. 6—Over-all frequency response for the recorder, 
amplifier and reproducer gradually increases from 100 
cycles to 4700 cycles with a peak at 3800 cycles, the 
resonant point of the recorder. Feedback to the third 


stage reduces distortion in the lower frequency band. 
Frequency response for an 8 ohm load is shown for each 
of the three positions of the transcriber tone control. 
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tion that releases the idler pulley. This pulley imme- 
diately snaps out, pulls the belt up taut and holds it 
snugly. The same latching plate locks the injector 
meehanism in place at the end of its stroke. Interlocks 
previously mentioned prevent ejection if either stylus 
is in contact with the recording material. 

By adjusting the idler mandrel so that its outer end 
is slightly higher than the inner one the belt is main- 
tained in place against the left mandrel shoulder. This 
tends to make the belt work to the left, towards the 
flange. Both mandrels are the same and made of die 
cast aluminum. Three aluminum die castings form the 
support for the idler mandrel and the injector-ejector 
mechanism. 

Amplifier for the dictating machine, shown in Fig. 5, 
is used interchangeably for both recording and repro- 
ducing functions of the machine, although characteris- 
tics for recording are different than for reproduction 
since less high frequency response and less total gain 
are needed when reproducing. This amplifier provides 
a high voltage gain of 65 to 70 db into 8 ohms load 
(over 100 db on a high impedance basis), a reasonably 
high power output (2% watts, 10 per cent distortion 
into 8 ohms), and a low noise level. Power require- 
ments for the recorder are less than % watt. 

Space requirements forced the use of miniature tubes 
and elimination of all transformers except for the output. 
Filaments of all tubes are connected in series, giving an 
amplifier of the a-c, d-c type. The line diagram, Fig. 6, 
shows the functions of the tubes used, which are: 


Ist stage OBJ6 
2nd stage O6bBJ6 
3rd stage % 12AU7 


4th stage phase splitting 4% 12AU7 
5th stage push pull 35B5 

Frequency characteristic of the amplifier for record- 
ing and for reproducing through a loudspeaker gradually 
rises from 100 to 4700 cycles up 10 db to give a com- 
paratively flat, over-all response as shown in Fig. 6. 
Including the recorder, the reproducer, and the record- 
ing medium, the response is flat within + 3 db except 
for the point of recorder resonance at 3800 cycles where 
it is up slightly more. This slight additional boost gives 
added life and brilliance to the reproduction and makes 
it easier to transcribe. 

When using the close-talking unit both as a micro- 
phone and as a speaker, it is necessary to cut the high 
frequency response considerably as this unit, due to its 
small size, has a limited low frequency response as a 
loudspeaking unit. A high impedance winding is pro- 
vided in the output transformer to take care of the high 
impedance output required by this crystal microphone- 
speaker and it is by-passed with a capacitor to produce 
the falling characteristic. This gives a much better 
balance between the high and low frequency response 
and thus a more pleasing as well as a highly intelligible 
form of voice reproduction. It is also used as a feed- 
back circuit to the third stage to reduce the low fre- 
quency response to 1500 cycles and to reduce distortion 
in the lower frequency band. 

In order to keep the noise pickup in the amplifier 
low, the chassis was connected to B—, which is one 
side of the power circuit. All of the input leads, particu- 
larly high impedance leads, were carefully shielded and 

(Continued on page 160) 
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Electrical Insulation 


Navy's Program Moves Ahead 


Bureau of Ships’ No. 1 objective in 
this program is the development of 
improved fire- and arc-resistant plas- 
tics laminates and molded materials 
for lighter, more compact, and more 


reliable shipboard electrical appa- 


ratus. But industry as a whole has a 
considerable stake in the program as 
it should open design possibilities in 


other electrical equipment as well. 


ALEX. E. JAVITZ 
Associate Editor 
ELECTRICAL MANUFACTURING 


PONSORED by the Navy Department Bureau of 

Ships, Electrical and Plastics Sections, a far- 

reaching continuing research program has as its 
objective the improvement of the mechanical and elec- 
trical characteristics of both laminated and molded plas- 
tics for electrical insulation. Significant improvements 
have already been obtained in both glass-silicone and 
glass-melamine laminates, and a comprehensive molded 
materials program has just been launched. It is the 
purpose of this report to review this program and sum- 
marize latest available Navy and participating industry 


reports on the various formulations being investigated. 

To the Navy Department, itself, the program obvi- 
ously is of top importance, for it is concerned with the 
safe and efficient performance of shipboard apparatus 
under extreme intensities of temperature, severe me- 
chanical shock, and other battle service conditions. To 
the designer of electrical equipment (industrial as well 
as Navy), the program is also of significant importance, 
for its ultimate objectives should lead to the upgrad- 
ing of commercial specifications of insulating materials 
and to the reduction of costs through increased pro- 


Table I—Navy Progress in Electrical Insulation Materials 


Type of Insulating Material: 


Advantages 


Deficiencies 


. Electrical slate (used extensively for | Fairly good insulating properties due to in- | Excessive weight. Low mechanical 


switchboard and control panels prior to | organic character of material. 


World War I). 


2. Ebony asbestos (a mixture of asbestos fiber 
and Portland cement, impregnated with 
asphaltic material, developed to overcome 
deficiencies of electrical slate). 

3. Cotton-base phenolic laminate—Navy 
Grade FBG (a still later post-World War 
I improvement). 

. Glass-cloth-base melamine-formaldehyde 
laminate—Navy Grade GMG (introduced 
during World War II on new Navy con- 
struction). 


5. Glass-cloth-base silicone resin laminate 
Navy Grade GSG (a post-World War II 
development on which research is cur- 
rently progressing, parallel with continu- 
ing research in the glass-melamine lami- 
nates and with the molded insulation pro- 


Generally, showed improved performance 
compared to slate. 


Excellent mechanical properties. Good elec- 
trical properties. 


Highly improved fire- and arc-resistant prop- 
erties. Specified for Class B insulation. 


Combination of glass cloth and silicone resin 
produces an insulating sheet that is essentially 
inorganic (about 85%) which is reflected in 
highly desirable properties: High fire- and 
arc-resistance, high heat resistance, very good 
dielectric loss characteristics and insulation 


strength. Presence of electrically 
conductive particles inherent in the 
material 


Inability to withstand relatively 
minor mechanical shock. Low dielec- 
tric strength. Lack of fire resistance. 


Fire resistance and arc resistance 
lacking. Toxic smoke on ignition. 


Some toxicity, but non-lethal, on 
ignition. 


Bond strength is less than in cotton- 
base phenolic and glass-melamine. 
Flexural and compressive strength 
substantially lower than glass-mel- 
amines. 


gram. resistance. Specified for Class H insulation. 
Reduced toxicity on ignition. 


* This includes only insulating sheet and laminates. The Navy program on molded plastics insulation has just been actively started. 
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Table Il—Navy Qualification Tests on Glass-Melamine (GMG) and Glass-Silicone (GSG) Laminates 


Test 


Dielectric strength parallel to 
laminations (short time) 

Impact strength cut lengthwise, 
tested edgewise 


Impact strength, cut crosswise, 
tested edgewise 

Flexural strength, cut length- 
wise, tested flatwise 


Compressive strength, tested 
edgewise 


Bonding strength cut lengthwise 


Bonding strength cut crosswise 


Arc resistance 


Water absorption 


Dielectric strength perpendicu- 
lar to laminations 
(short time) 


Heat resistance at 200 C. 
(a) Weight loss 


(b) Flexural strength, cut 
lengthwise, tested flat- 
wise 


Heat resistance at 250 C. 


(a) Weight loss 


(b) Flexural strength, cut 
lengthwise, tested flat- 
wise 


Dielectric constant 
Power factor 
Loss factor (1 mc) 


Dielectric constant 
Power factor 
Loss factor (1 mc) 


Unit 


kv 
ft-lb per in. 
ft-lb per in. 
psi 
psi 


ib 
Ib 


seconds 


per cent 


air v/m 


oil v/m 


Per cent 


Per cent of 
value after 
Condition A 


Per cent 
Per cent of 


value after 
Condition A 


Test 
proce- 
dure? 


F-2c 


Condition® 


D-48/50 


E-48 /50 F-2f 


E-48/50 F-2f 


F-2g¢ 
F-2h 


D-48/50 F-2i 


D-48 /50 F-2i 


D-48/50 F-2j 


Precondition F-2k 
E-1/105 
Condition 
D-24/25 


A 


A 


E-336/200 

(14 day-) 
E-336 /200 

(14 days) 


E-336 /250 
(14 days) 

E-336/250 
(14 days) 


K-48 
E-48 
K-48 


50 
50 
50 


D-24/25 
D-24/25 
D-24/2 


Limit 


Minimum 


Minimum 


Minimum 
Minimum 
Minimum 


Minimum 
Minimum 
Minimum 


Maximum 


Minimum 


Minimum 


Maximum 


Minimum 


Maximum 


Minimum 


Maximum 
Maximum 
Maximum 


Maximum 
Maximum 
Maximum 


Type GMG 


Sample thickness 


ly in. le in. 


7.0 7.0 7 


10. 


6. 


16,000 416,000 


¥ in. 


0 


9 


9 


31,200 25,000 


21,600 


1,400 


1,400 


180 180 18 


3.00 ©63.%3 l 


0 


.93 


30.0 


Type GSG 
Sample thickness 


in. 


30.0 30.0 


6.5 


10,000 


650 


650 
200 200 


0.15 0.09 


1.5 
0.011 
1.7 


0.07 


Source: Condensed from Bureau of Ships’ Specifications 17P25, ‘Plastic Materials—-Laminated Thermosetting, Electrical Insulating: Sheets, Types 
GMG and GSG,” revised August 15, 1948. Copies of the complete specifications (and also of the Joint Army-Navy Specifications JAN-P-13) are 
available from the Bureau of Supplies and Accounts, Navy Department, Washington 25,D.C. _ 

Note: In addition to the Qualification Tests given above, the specitications also provide for Periodic Quality Contro! Tests and Lot Acceptance Tests 
for dielectric strength parallel to laminations (short time), flexural strength, and bonding strength. These tests are at Condition A, and therefore in some 
instances the values will be higher than indicated ia the Qualification Tests above. It also should be noted that no one type of glass cloth or resin is 
specified; each,laminator may use whatever combination of glass cloth and resin is felt best suited. 

2 This refers to functional conditioning procedures prior to the tests. The first figure refers to the period of conditioning, the second figure to the 


temperature. For example, E-48/50 for the impact test means conditioning in a circulation air oven for 48 hr at 50 C 


; while D-24/25 for water Saetasien 


means 24 hr in water at 25 C; and so on. In general, the conditioning nomenclature referred to in this specification conforms to JAN-P-13, as modified 


in the specification (17P25) itself. 


+ These numbers refer to the applicable paragraphs in the specification (17P25) proper. In most instances, the procedures are same as JAN-P-13; in 


Y in. 


20,000 16,000 


other instances modifications or new procedures are set up. Space limitations prevent detailed explanation here. 


duction. To both the Navy and industry this program 
is intimately related to the growing design interest in 
smaller, lighter weight electrical apparatus intended 
particularly for high-temperature operation. The glass- 
silicone laminate and molding material program, to be 
specific, is a logical and necessary complemeé#t to the 
use of silicone-resin insulating varnishes for motors, 
transformers, etc.; of silicone rubber for gasketing ; of 
silicone-base surface finishes; and of silicone greases 
for bearing lubrication. 

The Navy’s search for improved electrical insulating 


NOVEMBER 1948 


As indicated in Table I, the de- 
ficiencies of the materials traditionally specified have 
been apparent as far back as World War I and attempts 
to develop better materials were undertaken. With the 
development of improved synthetic resins, cotton-base 
phenolic laminates began to replace the electrical slate 
and ebony-asbestos previously used. But sufficient fire- 
and arc-resistance were lacking and, on top of that, 
the cotton-base phenolics produced a toxic smoke 
when ignited—obviously a critical defect. The need 
for further improvements in electrical insulation was 


materials is not new. 
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Table I1l—Engineering Information for Properties of Glass-Melamine (GMG) and 
Glass-Silicone (GSG) Laminates" 


Condition 


Test 


Specific gravity 


Tensile strength 


Compressive strength 
Flatwise 
Edgewise 


Flexural strength 
Flatwise 


Izod impact strength 
Flatwise 
Edgewise 


50 
‘50 


E-48 
E-48 


Shear strengt h 


Modulus of elastici ity in ie xure i 
(Flatwise) 





Hardness, Rockwell M 


Test Proc edures 


Pues F-2 2 | (of this speci- 
fic ation)? 


“Me sthod No. 
Specification L-P-406 
Joint Army-Navy Specifica- 


tion JAN-P-13 


Paragraph F-2g (of this speci- 
cation) 

Joint Army-Navy Specifica- 
tion JAN-P-13 

Joint Army-Navy Specifica- 
tion JAN-P-13 


Me sthod No. 1041 of Federal 


Specification L-P-406 
(Johnson shear jig) 


Method No. 1031 of Retinal 


Spec ification L-P-406 


Joint hesaens Navy Reudiie- 
tion JAN-P-13 





Water absorption E-1/105 


followed by 


D-24/25 


Dielectric strength A 
parallel to laminations 
(short time) 


D-48 /50 


Dielectric strength A 
perpendicular to laminations 
(short time) 


Dielectric constant at 1 mec E-48 /50 


D-24/25 


E-48 /50 
D-24/25 


Insulation resistance 


Bonding strength 
D-48 /50 


Arc resistance ‘_ 18/ 50 


Flame resistance 
Percentage of flexural strength 


remaining after completion of 
flame resistance test 





Toxicity when heated for 480 
sec without ignition 


Carbon monoxide 
Cyanides 
Ammonia 


Punrenks © F 2k (of this speci- 


fication) 


Pemels F-2c (of this speci- 
fication) 
Paragraph F 
fic ation) 


-2c (of this speci- 


Joint ienin Mavs Specifica- 


tion JAN-P-13 


Joint Army-Navy Specifica- 
tion JAN-P-13 
Joint Army-Navy 
tion JAN-P-13 


Specifica- 


Joint hnuiinnrs 
tion JAN-P-13 
Joint Army-Navy 
tion J AN- oe 13 


Specifica- 
Specifica- 


Paragraph F-2i (of this speci- 
fication) 

Paragraph F-2i (of this speci- 
fic ation) 


Patel F- -2j 5 (of this s speci- 
fication) 


Joint Army-Navy Specifica- 
tion J! AN-P-13 


1011 of Federal 





Type GMG 


Ave rage value or r range 


1 . 80 


-2.00 


30,000 psi 


60,000 psi 
27,2 200 psi 


41,200-62,500 psi 


29.0 ft-lb/in. 
12.5 ft-lb/in. 


20,000 psi 


2.12 x 10° psi 
118 


Vin. oh 75 per cent 
‘gi in.-1.45 per cent 
4 in.-1.00 per cent 


33 = 
13.0 kv 


1g in.—260 vpm 


0.015 


0.10 


See Fi ig. 2 page 192 


2000 Ib 


1820 lb 


L 89 sec 


600 sec 
without ignition 


99 


12 


Bureau of Mines G meni ie 


periment Station Report 
BM-133 of 5 March 1945 


Sample size is 4” x 44” x 5” 


Milliliters of gas 
46-92 

7.3-12 

67-112 


11 


Average value or range 


‘1. 70-1 .80 


1, 000 psi 


35,000 psi 
12,000 psi 


18,000-—28,000 pai 


13.0 ft-lb/in. 
10.0 ft-lb/in. 


VM in.-0.09 per cent 
\ in.—0.07 oe cent 


15 by 
13 kv 


1g in.—250 vpm 


0.002 


0.010 


850 Ib 


830 lb 





240 sec 


aiid time—200-600 +sec 
Burning time —0-120 sec 


—50 


e For general information only; not to be used for ebieuial action under Bureau of f Ships’ Specifications 17P25 (see Table II) or for acceptance or 


rejection of lots under this specification. 
6 Refers to Specification 17P25. 
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clear, with the required end-product indicated as an in- 
organic material (because of the absence of carboni- 
zation) with greatly improved fire- and arc-resistant 
properties, and with no toxic byproducts on ignition. 

Exhaustive investigations during World War II led 
to the development of glass-cloth base, melamine-for- 
maldehyde bonded laminates. Some 4,000,000 Ib of this 
material found its way into Navy electrical apparatus. 
This material, was still not up to the ex- 
tremely rigid requirements set up by the Navy, particu- 
larly for service at temperatures up to 225 C, and fur- 
ther investigations led to the consideration of glass- 
fabric-base, silicone-resin-impregnated laminates. 

Theoretically, the latter, as an essentially inorganic 
laminate (about 85 per cent), 
ideal insulation material. Tests indicated that fire- and 
arc-resistance were high, and resistance to heat distor- 
tion was superior to that of melamines. Toxicity was 
reduced upon ignition. Dielectric properties were very 
including an unusually low loss factor at fre- 
quencies of the order of 30 mc, thereby indicating ad- 
vantages for high-frequency applications as_replace- 
ment for the low-impact resistant ceramic insulators. 
Based on available data, it was felt that this material 
was superior to any other known laminate for ship- 
board electrical applications where heat resistance is 
the most important consideration. 


however, 


seemed to provide an 


good, 


Current Research Stresses Glass Silicones 


Bond strength and other mechanical properties, how- 
ever, were found to be below those of the glass- 
melamine laminates, and in some instances, no better 
than for the cloth-base phenolic. As a matter of fact, 
reports on actual use equipment tests indicated that 
under such conditions the glass-silicone laminates did 
not show up as well as the phenolics even in certain 
electrical characteristics, such as are tracking and di- 
electric strength. Lack of laminate bond strength and 
lack of stability of electrical properties were especially) 
evident under wet conditions. The variety of glass- 
fabric fillers and resin binders used made it difficult to 
correlate tests. No one combination of glass fabric and 
resin resulted in a laminate of the desired optimum 
properties. 

Continuing research was therefore clearly necessary 
so as to eliminate many of the formulation and pro- 
duction “bugs” that have still tied up this development. 
Also clearly apparent was the fact that glass-silicone 
laminates would.not constitute “ideal” insulating mate- 
rials ready to supplant the glass-melamines, but rather 
that both have their specific application functions and 
both are in need of refinements and improvements. 

The current phase of the Navy program is pretty 
much concentrated on the glass-silicone laminates and 
an important progress report dealing with glass-sili- 
cone laminates was made on May 19 last at a confer- 
ence held at the Bureau of Ships in Washington, D. C. 
The conference was devoted to progress reports by the 
various industry and government participants and to a 
study of proposed Bureau of Ships’ specification for 
both glass-silicone and glass-melamine laminates. Chair- 
man of the meeting was H. P. Walker, Electrical Sec- 
tion, Bureau of Ships. Participating companies were: 


Continental-Diamond Fibre Company, Dow Corning Corpo- 
ration, The Formica Company, General Electric Company, 
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Fig. 1—Tests results on glass-silicone laminates indi- 

cating that optimum characteristics can be obtained with 

cure cycle of 1 hr at 200 C. (Source: Formica Company 
for the Bureau of Ships.) 


Glass Fibers, Inc., Gustin-Bacon Manufacturing Company, 
I-T-E Circuit Breaker Company, Mica Insulator Company, 
National Vulcanized Fibre Company, Owens-Corning Fiber- 
glas Corporation, Taylor Fibre Company, and Westinghouse 
Electric Corporation. Also participating were the Bureau of 
Aeronautics, the New York Naval Shipyard, Material Labora- 
tory, Johns Hopkins University and North Carolina State Col- 
lege of Agriculture and Engineering. 

Agreement on specifications was needed, Mr. Walker 
pointed out, so that commercial sources of supply could 
be established and purchases made for immediate use 
by Navy contractors as well as stocks established for 
use of Naval activities. Immediate usage for glass-sili- 


cone laminate was contemplated for applications in 
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TABLE ‘IV - SUMMARY SHEET EVALUATION TESTS 


ASTM DIELECTRIC STRENGTH 
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(1) Volts/mil based on minimum breakdown voltage or flashover 
(2) Second sample cut from another sheet 

(3) Second sample cut from same sheet 

(4) Rating 1 is the highest, 5 is the lowest 
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KEY TO NOTES 

(5) N.B=No breakdown after 5 min. with constant voltage applied 
(6) The electrodes were cleaned before each test 

(7) Condition D-48/50 





8250 | 8250 | 60.6 
15000 | 79.0 


Flashover surface between electrodes 


SOURCE: I-T-E Circuit Breaker Company for Bureau of Ships. 


Class H equipment currently being developed and built 
for the Bureau of Ships. Included are motors, genera- 
tors, transformers, control equipment and welders. Use 
temperatures up to 225 C are involved and no other 
laminate (subject to specifications being met) is con- 
sidered satisfactory by the Bureau for these applica- 
tions at that temperature. As revised, Bureau of Ships’ 
Specification 17P25 of August 15, 1948 (formulated 
on the basis of test data submitted by laminators), may 
now be considered official for both glass-melamine and 
glass-silicone laminates for applications as indicated 
below : 


1. Type GMG material (glass-melamine) is a Class 
B insulating material having fire- and arc-resistant 
characteristics and is to be used, in general, for 
all shipboard electrical power and lighting equip- 
ment applications. 

Type GSG material (glass-silicone) is a Class H 
insulating material having fire- and arc-resistance, 
heat resistance and very good insulation resistance 
and dielectric loss characteristics. 

Salient elements of the specification are summarized in 
Table II. 

Although not a part of acceptance or approval tests, 
engineering data as reproduced in Table III have been 
added by the Bureau of Ships to Specification 17P25 
for general guidance. The qualification tests (Table 
II) relate to those characteristics that are of primary 
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interest to the Bureau of Ships. Material in Table II] 
provides additional data which may be of interest to 
the designer of other than Navy apparatus. Significant 


Table V—Critical Elements Involved in 
Improving Glass-Silicone Laminates* 


Note: The problem is one of synthesis of the work of glass- 
cloth producers, resin manufacturers and laminators. It in- 
volves many diverse factors such as type of cloth construc- 
tion, method of cleaning the cloth, type of sizing used, resin 
concentration, cure time, and temperature and pressure. No 
one combination of base cloth, resin and cure technique has 
yet given the desired results, but the trend is definitely in 
that direction. Here are some of the specific problems being 
investigated : 

1. Type of sizing, if any, to be used on the glass cloth. 

2. Continuous ps. staple fiber glass filaments. 

3. Type of weave for maximum properties. 

4. Woven vs. nonwoven glass materials. 

5. The thermosetting properties of the silicone resin. 

». Improvement of the silicone resin for mechanical strength. 

. The problem of removing starch and oil sizings, if used, 

from the glass cloth before the resin treatment, as such 

sizings are deleterious. 

8. The tendency of heat cleaning to weaken the glass. 

9. Weakening of tensile strength of the glass as a result of 
chemical treatment. 

10. Adverse effect of silicone-oil sizings on mechanical proper- 
ties. (Water-soluble sizings are satisfactory; and so are 
silicone elastomer sizings. ) 

11. Need for silicone resin with a high solid content. 





* Based on “Silicone Insulation as Applied to Naval Electrical Power 
Equipment,” by H. P. Walker—AIEE Technical Paper No. 47-132. 
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KEY TO TEST 
Test 1—ASTM dielectric strength—1l” diam. electrodes 
(a) Short Time (b) Step by Step 
Test 2—ASTM dielectric strength—2” diam. electrodes 
(a) Short Time (b) Step by Step 


Test 3—I-T-E arc tracking test 


comparative data—applicable to the glass-silicone lami- 
nates only—are available in Table IV, which is a sum- 
mary of materials evaluation tests carried on under a 
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CONSIDERABLE DELAMINATING & WARPAGE AT 6 MIN. 


PROCEDURE 
lest 4—Omitted 
Test 5—ASTM arc resistance test 
Test 6—Arec resistance test constant voltage 
(a) 10ma_ (b) 20ma_  (c) 30ma 
Test 7—I-T-E resistor-burning test 


Navy contract by I-T-E Circuit Breaker Company. 
Further reference to these data appear in a later por- 
(Continued on page 188) 


Table VI—Comparative Burning Tests of Electrical Insulation Materials* 
























































Temp. Volume of gas Flexural strength 
at | produced, $$ 
Weight Weight Ignition | Ignition | Burning milliliters Psi | 
loss, loss, time, time, | time, - —,——— —_—_— —————| Per cent 
Test Material grams % seconds| degC | seconds| COs | CO > CN | NHs) Cond. A| Burned lretained 
204 Glass-silicone 0.31 0.8 179 500 112 652 38 0 8.2 9,000 1,900 | 55 
- laminated? - - ce ——— —___|__ 
205 (GSG) 0.30 0.8 | 162 175 117 | 600) 38) 0 | 7.0) 9,100 | 4,950 | 55 
34 Glass-melamine 1.1 10.0 . 600 . 660 94 12 | 302 | 36,700 | 16,500 | 45 
- laminated - —)- ee oa - 
36 (|) (GMG) 1.3 10.0 7 600 7 650 | 108 | 12 | 358 | 37,000 | 17,000 | 45 
21 |) Cotton-melamine {| 5.6 18.0 153 450 22 2260 | 90 | 0.8 10 | 6,100 |° 0 0 
molded ————_—_—__|—__—_—__|_—____- ——| —|———_|- -|_—— - 
22 || 5.7 18.0 | 145 440 22 | 2200 | 108 | 1.2] 17| 6,200 el 
45 |) Asbestos-phenolic 1.4 13.0 125 420 | 161 4365 56 | 2.1 15 | 11,600 2,670 23 
molded ‘ ———- | ~ - - - —|— 
16 | (MFI-20) \| 4.4 13.0 132 425 154 4365 | 76/|2.1/ 15] 11,000 | 2,600 23 
11 | Cotton-phenolic 8.4 28.0 | 88 | 340 234 6390 | 43 | 1.5 13 | 12,500 | 0 0 
—|} molded ‘ — a —|———__|______ 
42 |) (CFI-20) |, 8.0 28.0 76 325 227 6180 67 | 1.8 14 | 12,000 | 0 0 





* Glass-silicone laminated manufactured prior to August 1946. 
* No visible burning or ignition at end of 300 sec. 
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@ All data obtained from tests made by Bureau of Mines, Department of Commerce, for Bureau of Ships, and released August 19, 1947. 
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Electro-Hydraulie Milling Machine 


All feeds in this large floor type milling 
machine are hydraulically operated with 
all movements controlled by push buttons 
mounted on the spindle head slide. Hy- 
draulic system is powered by a 3 hp motor 
with motor and pump as a unit mounted 
on the machine column. Combination of 
hydraulic and electric control provides 
feeds from 1 to 15 in. per min, and power 
traverse at 90 in. per min to spindle head 
slide, spindle head on column and column 
unit on runway. Controls also provide 
an inching rate of 0 to 1 in. per min. 
Miller designed to ma- 
chine bolster seat, slides, 
gib pads and crankshaft 
cap seat for a 60-ton 
punch press frame, com- 
plete in one setting. 
Spindles are powered 
for use of carbide mill- 
ing cutters for all opera- 
tions. Spindle slide con- 
tains the spindle drive 
motor and gearing for 
speed changes; milling 
feeds and rapid traverse 
are provided by sliding 
motion on the saddle. 


Cincinnati Gilbert Machine Tool Co 


Oscillosynchroscope 


Controls on this new laboratory instrument adapt 
it to observation of both transient and recurring 
phenomena over an exceptionally wide range of 
frequencies, Vertical sweep amplifier has a band 
width of 6 mc and produces a 100 ke square wave 
at 500 volts per microsec. Controls select recurrent 
sweep rates from 5 to 500,000 per sec, driven sweep 
rates of 0.25 to 200 microsec per in. Built-in calibra- 
tion device measures deflection sensitivity through 
the amplifier. 


Browning Laboratories, Inc. 
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INCLINED UPPER KNIFE 


KNIFE CLEARANCE 
uw 


INCREASED WORK CLEARANCE 


Built-In Lighting for Metai Shear 


Through the use of projector flood lamps, light 
intensity at the working surface has been in- 
creased 10 times on this new shear. Better lighting 
aids in set-up, in shearing to a line, and in check- 


ing performance. To produce sheared strip with 
minimum twist, shear is designed with low rake. 
With design shown, strips %4 in. wide, 10 ft long 


Eleetric Typewriter 


All controls on this new motor driven 
typewriter are centralized on one panel 
which faces the operator. Constant speed 
1/30 hp motor insures uniformity of 
speed and type impression regardless 
of any external drain on power source. 
Individual type bars are driven from a 
common. power roll by means of eccen- 
trics. Compact machine fits al) standard 
typewriter desks. Type keys are molded 
to conform to operator’s fingers, 
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can be sheared from 10-gage sheet without twist. 
Motor drive is V-belt to flywheel, and through 
safety friction clutch to worm reduction; multiple 
jaw clutch on worm wheel drives main shaft. 
Nested spring counterbalance returns crosshead 
to upper position. 

The Cincinnati Shaper Co. 


Remington Rand inc. 
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Sheet Metal Fabricating Press 


Designed to take a variety of interchangeable dies and fix- 
tures, this new multi-purpose press has a hydraulic ram 
operating at 165 strokes per min for single hole punching 
and nibbling. In addition to single-stroke trip lever release 
on head, an adjustable foot trip 
can be used to free both hands of 
operator. Nibble lever controls 
non-repeat mechanism to provide 
continuous operation of ram. Full 
floating drive shaft places ram 
load, by means of main bearing, 
directly on frame; flywheel runs 
on frame bearing with no weight 
on drive shaft. Motor drive is by 
multiple V-belt to flywheel. Main 
frame is a one-piece steel casting. 


Wales-Strippit Corporation 


One Dial Controls Are Welder 


Motor driven d-c arc welder has a simplified single 
dial control panel. Series of well marked outlets on 
panel are identified for diameter of electrode used; 
operator plugs into proper outlet and then makes 
minor adjustment of dial for the desired current. For 
compactness, standard models are driven by 3600 
rpm motors; capacities from 150 to 400 amp. Clean 
line design is supplied for permanent mounting or 
with running gear. 


Metal & Thermit Corporation 


Portable Gun Type Saw 


Reciprocating saw driven by electric drill motor 
provides an adjustable stroke up to 2 in. Power 
from motor drives 5:1 worm reduction; connect- 
ing rods driven by worm wheel plate run in oilite 
bearings. Ram % in. square is guided by a 2 in. 
long oilite bearing. Link- 

age designed to deliver 

approximately twice as 

much power on cutting 

stroke, twice the speed 

on return stroke. Cast 

aluminum body. 
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Pash Button Cooking 


New electric range has radio-re- 
ceiver type controls for surface, 
oven and broiler units. To show 
which controls are energized, push 


buttons are transparent and illum- 
inated from behind when closed. 
Push button lights are color coded ; Clear plastre push buitens 






























Load cormechONs 


desired heating element can be 
selected directly without going 
through several other switch posi- 
tions. Switches are push-open type, 
slow make,slow break, with solid 
silver contacts. A cam interlock 
prevents closing of two or more 
circuits on a switch at one time. 
Controls are mounted on a high 
back panel 10 in. above the range 
surface. A 30-watt fluorescent lamp 
is mounted behind louvers. 

General Electric Company 
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Portable Industrial Vacuum Cleaner 


Designed to handle wet or dry ma- _ capacity equal to built-in vacuum 
terial; with static water lifts up systems. May be changed from 
to 105 in. and air velocities to 480 suction to blowing by a lever. 
mph, these portable units provide Brever Electric Mfg. Co. 

























Push Button X-Ray 


Reducing in half the number of 
movements required to make a 
radiographic exposure, this new 
200 ma x-ray control unit se- 
lects desired operating current 
by means of push buttons. Func- 
tions performed by push button 
control are selection of proper 
tube and desired focal spot, 
setting current value, choosing 
proper scale on indicating in- 
strument, and starting timer. 
Front opening panel provides 
access to the control equipment 
for servicing. 


prenatal tip ies 


bvtihim 


General Electric X-Ray Corporation 
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Vacuum Cleaner for Small Homes 


Designed for light weight with adequate cleaning capacity 
this new vacuum cleaner weighs only 1354 lb. Power is 
controlled by a toe switch with red plastics push button 
at rear center of machine. Motor develops ¥% hp at 11,700 
rpm. Motor case is high-impact thermosetting material ; Q 


height of motor compart- 
ment is only 67% in. 
Stamped steel cover, held 
on front of housing by a 
flat spring, is removable 
for insertion of flexible 
hose and attachments for 
cleaning above the floor. 
Attaching hose in place of 
bag converts machine to 
a blower. 

The Hoover Company 








Table Model FM Radio Receiver 


With 650 FM stations now in operation, the low 
cost of this table model receiver (for FM only) 
brings frequency modulation within reach of a 
greatly expanded audience. Designed for a-c,d-c 
operation, the circuit provides genuine frequency 
modulation for the complete band. Internal power 
line antenna provided for local reception; connec- 
tion for external antenna if needed. Housed in a 
maroon plastics cabinet with a three-dimension 
grill. Controls are at each end of cylindrical trans- 
lucent slide-rule dial. 


Emerson Radio & Phonograph Corporation 











































Todays Product Designs 


A-C, D-C Mobile Amplifier 


Provided with a vibrator power pack to supply 
a-c from 6-volt batteries, this portable amplifier 
operates either from a-c lines or battery power. 
Separate plug-in cables provided for a-c and d-c 
determine main power switch operation. To reduce 
battery drain when operating on d-c, standby 
switch keeps tubes lighted, in readiness for opera- 
tion when tone control switch is turned on. 


Audar, Inc. 
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Drawer Type Home Food Freezer 


Easy accessibility to every food package 
is provided by three drawers mounted on | 
ball bearing rollers. Usable storage space 
is 8 cu ft. Sub-zero sharp freeze com- i 
partment at top processes 50 to 100 lb at 
one time. Special gasket and breaker strip 
are designed to give tight door seal. Door 
pan is die-formed aluminum. Outer door 
provided with a lock to prevent access to 
power unit and cold control. Powered by 
% hp hermetically sealed unit; finish is 
white baked enamel. 


Refrigerator Div., Portable Elevator Co. 








Todays Product Designs 


Photoelectric Color Matching 


Designed to duplicate discriminating functions of 
human eye but with greater sensitivity, this new elec- 
tronic instrument measures difference in reflected color 
between a standard and sample. Light from a single 
lamp is reflected from standard and sample into an 
optical system where a rotating lens focuses the two 
beams alternately on a photocell. Electronic circuit 
in base amplifies and compares cell output, registers 
ratio on meter. 





Instrument Development Laboratories, Inc. 





Thumb Powered 
Miniature 


Flashlight Generator 











Shown full size at the right, and weighing only 24% 
oz, this miniature two-pole generator lights a stand- 
ard flashlight lamp. Drive is through a rack and 
pinion, with pinion disengaging on return stroke. 
Enclosed in a two-piece plastics case 254 x 1% in. 


and 17/32 in. thick. Jeny Corporation 
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Looking Forward With 


The Patent System 


Some of the steps now being taken, and some that ought to be taken 
to improve patent procedure, with some pointed suggestions for 
inventors who would like to have better protection for their patents. 


CASPER W. OOMS 
Formerly, United States Commissioner of Patents 
Member, Patent Advisory Panel 
United States Atomic Energy Commission 


HE American patent system is more than one 

hundred fifty years old. For more than one hun- 

dred ten years it has been substantially in its 
present form, operated uninterruptedly from the same 
bureau, the United States Patent Office, and conducted 
under rules that are more complex but only slightly 
different from those used one hundred years ago. 

Hardly a year has gone by throughout that period 
when the patent system or the Patent Office were not 
under attack. Almost every feature of the patent system 
has been subjected to criticism at one time or another, 
but the system has withstood any substantial impair- 
ment of function or purpose. An institution that has 
exhibited the vitality and endurance of our patent 
system must possess virtues and offer benefits to the 
public. What are the purposes and objectives of our 
patent system ? 

Authors of our patent system had a wholesome re- 
spect for incentives, an old-fashioned recognition that 
rewards will inspire effort beyond that which mere com- 
pulsion will produce. The patent grant was one reward 
that a penniless nation could offer its benefactors to 
induce them to invent and publish, and thus “promote 
the progress. of science and uséful arts.” They prob- 
ably considered also that the patent grant, fairly exer- 
cised, measures its own value and computes the rewar«| 
that will accrue to the inventor, but only if he con- 
tinues with his effort to assure that the invention is 
put to industrial use. Here indeed was a simple system. 
Merely give the inventor a patent in return for his pub- 
lishing his invention to the world so that all the world 
could freely use the invention when the patent expired. 

The patent was a simple document that described 
the invention and stated that the patentee alone would 
be permitted to practice the invention during the pat- 
ent term, now seventeen years in the United States. If 
others wanted to practice the invention they could seek 
out the inventor and ask his permission, pay his price, 
and secure his license. Others, denied a license or un- 
willing to take one, had only to exercise similar in- 
genuity to devise alternatives and perhaps acquire pat- 
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ents of their own. While he had a valid patent the 
patentee could prevent all others from making, using, 
or selling embodiments of his invention. 

It is this power to exclude, granted by the patent, that 
forces most of the critics of the patent system to ex- 
clamations of horror. What does it do? Surely it per- 
mits the patentee to exercise a monopoly of the inven- 
tion during the patent term, and thus will prevent even 
an independent inventor who may contrive the same 
invention from practicing it. But it also permits the 
patentee to venture into the exploitation of the inven- 
tion, by licensing others, or by entering upon the manu- 
facture or merchandising of it. 

In a nation devoted to free enterprise and competi- 
tion, and the principle that business should be con- 
ducted by many small and medium enterprises and as 
few industrial giants as are needed for the special 
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Patents serve the public interest in 

three ways: 

1. By offering the incentive to in- 
vent and publish. 

2. By protecting a young and in 
fant business against larger and 
better established competitors. 

3. By compelling competitors to 
exercise equal ingenuity and ex- 
cel with another invention. 


tasks demanded of them, this is all to the good. Small 
and new business is encouraged and protected, and 
without subsidy. 

There is one by-product of the patent system working 
in a competitive economy that becomes more important 
each day. Since the patent excludes all but the patent 
owner, or his licensees, from practicing the invention, 
competitors who cannot obtain licenses and who want to 
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compete with as good or better products or techniques 
must find a way around the patent. It is unsafe merely 
to practice the invention without authority. It is un- 
sound to make inferior goods or use less efficient meth- 
ods. The competitor has only one direction to take, and 
that is the direction of improved design, better products, 
revolutionary methods. This is the direction of more 
inventions, the competitive race intensified by the com- 
pulsion which the possession of a patent by a competitor 
wields. 

Thus, in brief, the patent system serves the public 
in three ways: first, by offering the incentive to invent 
and publish; second, by permitting the patentee to pro- 
tect a young and infant business against larger and 
better established competitors; and, finally, by com- 
pelling those who would maintain a competitive position 
against a patentee to exercise equal ingenuity and excel 
with another invention. 

Obviously, if our patent system is to continue to serve 
us well, it must further these purposes without pro- 
ducing prohibitive burdens or disadvantages. Unfor- 
tunately, in many respects our patent system has become 
encumbered with technicalities and limitations which 
seriously impede its beneficent operation. 

In the first place, if the inventor is to be encouraged 
to invent and publish in exchange for the issuance of 
the patent to him, the process of his getting that patent 
must be simplified and made as economical of effort 
and expense as possible. It cannot be done for nothing. 
Each year the task of searching the relevant literature 
of this country, and that published abroad, to deter- 
mine whether an invention is new becomes an in- 
creasingly difficult task. If the task is slighted, patents 
will be granted for inventions previously published or 
anticipated, and the increasing number of invalid pat- 
ents issued will throw suspicion on all. Thoroughness 
of the examining process may not be sacrificed lest the 
grant be cheapened. 

Nor can the examining process be delayed. The 
Patent Office, during and since the war, has been 
struggling against an ever-increasing load of increas- 
ingly complex applications. The annual flow is twice 
what it was a few years ago, and the quickening pace 
of our technology has made itself especially evident in 
the field of invention, which is always a step or two 
ahead of the industrial recognition and utilization of 
innovations. In this increased volume and complexity 
of the examining burden of the Patent Office lie the 
principal reasons for the fact that a first Patent Office 
action may not reach an inventor until a year or two 
after he has filed his application, and that his patent 
may take from two to five years for issue. 

There are minor causes contributing to this delay. 
The Patent Office has been shifted about and even 
today is crowded beyond any hope of efficient operation. 
Its staff has been small and inexperienced, but within 
the last three years the personnel has been increased 
fifty per cent and each day adds to the experience of its 
new recruits. However, any hope that the Patent Office 
can meet its present burdens efficiently and thoroughly 
and clear off its backlog within a decade—with its pres- 
ent facilities and force and no more—is an idle dream. 
The approach must be more fundamental. 

In the first place, the entire process of patent exami- 
nation requires analysis and simplification. The patent 


NOVEMBER 1948 





has grown too cumbersome in form to serve as an 
efficient form of technical literature—and that is all it is. 
The process of claiming inventions by interminable per- 
mutations of detail which conceal the fundamental con- 
cept of the inventor must be abolished. This cannot be 
done by mere fiat. It requires a recognition of what 
the patent is designed to do and a re-orientation of the 
attitudes of the judges of the courts which try patent 
cases as well as the officials and examiners in the Patent 
Office to accomplish this. Perhaps only a statute can 
accomplish this. 

Simplification of the patent application is also re- 
quired to clarify the patent when it does issue. Many 
devices could be employed to compel the patentee or 





Revisions in Patent Office proce- 
dure must— 
Simplify the process of getting a 
patent 
Reduce delays in issuing a patent 
Clarify the patent when issued 
Keep down the cost of patents. 


applicant to define far more precisely than is now the 
general practice, what his invention is. The ordinary 
technical paper usually begins with a precise statement 
of the work of previous contributors. That is followed 
by an exposition of the work of the author, and then the 
paper concludes usually with a resume of what the 
article contains. While this style may not be entirely 
suitable for patent applications, it is frequently far more 
precise in its definition of the contribution than is the 
average patent. 

The patent can be improved not only in its descrip- 
tion of the ‘invention but it can be greatly improved 
in the manner in which the invention is defined or 
claimed. The most frequent criticism which research 
men make of the patent as scientific literature is the 
almost imcomprehensibility of patent claims. This 1s 
particularly evident in the patents upon machines, where 
although the contribution may be of a limited improve- 
ment in a single element, the form of claim usually 
employed specifies all of the elements, old and new, 
without differentiating between them. It thus becomes 
impossible from the claim alone to determine what was 
the contribution of the inventor. 

One of the great difficulties with any alteration in 
the change in the form of the patent is that a large num- 
ber of legal doctrines have grown up about this form 
over the past one hundred years. These doctrines can 
be modified either by statute or by a change in the rules 
of construction announced by the Courts, but the statute 
seems to be the only practicable way. 

Simplification of the form of patent should also make 
the problem of identifying the contribution a much 
simpler one, and should thus shorten and simplify the 
work of examining the patent application. 

Another great improvement in the handling of our 
patent applications could be effected in the simplification 
of the entire examination process. The process of exami- 
nation becomes increasingly more technical and more 
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involved as each year goes by. This difficulty can be 
met only by a cold analysis of the purposes of the 
examination process, and a restatement of the principles 
which should govern that process. The Patent Office 
itself has the power to undertake such a reform and 
is presently engaged in exactly that enterprise. 

One consideration which must always be borne in 
mind in making the patent an attractive incentive, is 
that the cost of the patent to the applicant must be 
kept as low as practicable. At the present time the cost 
of procuring a patent and maintaining it throughout its 
life is lower in the United States than it is in any coun- 
try of the world except Canada. Throughout the years 
since the establishment of the patent system there have 
been slight increases in the fees which have been charged 


Unfortunately, most of the patent 
applications submitted to the Patent 
Office do not contain a fair and clear 
statement of the problem. . . . The 
inventor can do a great deal to ad- 
vance his application by recogniz- 
ing these difficulties. The better 
he makes his statement of the prob- 
lem, the greater is his chance of 
having the problem recognized and 
the solution properly appraised. 


to the patent applicant for examining his application and 
issuing his patent, but this increase in fees has not 
risen at all comparably to the vastly increasing cost of 
operating the Patent Office. For almost one hundred 
years the Patent Office sustained itself from the fees 
which were paid to it, but the increased costs of opera- 
tions in the last 15 years have been much ‘greater than 
the fees collected. 

There are many reasons why the cost of maintaining 
the patent system should be borne in part by the 
public, but there are also practical reasons why small 
fees should be charged to cover part of the cost to pre- 
vent the influx of numberless trifling applications. Fees 
charged at the present time are sufficiently substantial 
to prevent trifling with the patent system and are still 
not so burdensome as to prevent an applicant from 
meeting this burden. It is inevitable that the cost of 
operating the Patent Office will increase more each year 
as our technology advances, but there is no real reason 
why this increased cost should be passed on to the 
patentee rather than to the public at large. 

One of the most discouraging factors from the stand- 
point of the inventor is the fact that almost every patent 
application meets what appears to be unreasonable re- 
sistance toward its allowance. This is due to a large 
number of considerations. The patent examiner has the 
function of preventing the issuance of patents for which 
the law has made no provision. One of the require- 
ments of the law is that the patent shall be issued only 
to inventors, and that mechanical innovation or mere 
changes which would occur to the skilled mechanic 
working in the field do not constitute invention. There 
are many asserted inventions upon which all men will 
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agree as to whether or not they fall on one side or the 
other of the line which separates the skill of the 
mechanic from the greater ingenuity of the inventor. 
A great number of these asserted inventions will be 
recognized immediately as true inventions. <A great 
many others will be recognized immediately as lacking 
in any attributes of invention. Between the two ex- 
tremes lies a very broad area in which men will differ 
upon whether or not the ingenuity demonstrated is 
that of the inventor or is merely that of a_ skilled 
mechanic. 

Not only does the problem of determining whether 
invention is present inherently raise a problem of defini- 
tion but it challenges the capacity of those who must 
make the determination to be able to recognize the prob- 
lem which is presented in the patent application and the 
quality of its solution. Unfortunately most of the patent 
applications that are submitted to the Patent Office do 
not contain a fair and clear statement of what the 
problem is. There is also a tendency to aggrandize the 
solution which the inventor claims. 

Beyond that, the patent examiner who must make the 
examination and the determination as to whether or 
not the solution of the problem is one involving inven- 
tion, frequently has had no acquaintance with the indus- 
try in which the invention was made other than that 
derived from the literature and from the standard text 
books and earlier patents in the field. The examiner 
is further handicapped by the fact that he never sees 
the problem in its unsolved state, but reads of it only 
in the patent application in a description which is imme- 
diately accompanied by a revelation of the solution 
which the inventor has achieved. 

This difficulty is further increased by the fact that 
there are a large number of decisions issued each year 
by the Courts in the United States which pass upon the 
presence or absence of invention in specific cases. It is 


No patent is any better than its pros- 
pects in litigation. . .. Undoubtedly, 
the courts are holding inventors to 
a higher technical standard of ac- 
complishment than they did a few 
years ago. . . . Unfortunately, the 
level recognized in the Patent Office 
when the patent is granted may not 
be the level recognized years later 
when the patent is tested in court. 


almost impossible to evaluate the true meaning of these 
decisions because the complete record of the facts upon 
which the decision is made is never reproduced in the 
decision. The Court may frequently express itself with 
some force and thus seem to utter a new rule, whereas 
its action upon the facts involved was an elementary 
application of familiar doctrines. 

Recent rulings of the Supreme Court of the United 
States have made this increasingly evident. The Court 
has passed on a very modest number of patents, and a 
close scrutiny of these cases indicates the application of 
familiar principles in decisions upon which men might 
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differ but which in many cases would be endorsed by the 
Patent Bar. 

The realities of the situation are fairly simple. If 
each patent is carefully drawn to what the patentee 
has actually invented, there would be no great harm in 
granting patents for all innovations that showed imagina- 
tion beyond the skill of the ordinary mechanic. In most 
cases the scope of the patent would be so limited that it 
would present no obstacle to commercial operations in 
the industry in which the patent appears. Likewise the 
opportunity to procure the patent would be much more 
extensive and the effect of the incentive much more uni- 
versally realized. The inventor can do a great deal to 
advance his application in the Patent Office by recog- 
nizing these difficulties. The better he makes his state- 
ment of the problem, the greater is his chance of having 
the problem recognized and the solution appraised for 
its real worth. This may involve preparation of affi- 
davits and statements which more clearly disclose the 
operation of his invention and the deficiencies of the 
prior patents which the Patent Office may cite against his 
application. Nothing can be taken for granted. 

These precautions can meet the doubts which the 
examiner may express with respect to the facts. If the 





General compulsory licensing will 
leave those who experiment and risk 
failure, eternally at a disadvantage 
compared with those who merely 
wait until others create and then 
join in the commercial exploitation 
of borrowed ingenuity at a price. 





invention is questioned on the ground that the innova- 
tion lacks the quality of invention, further facts should be 
adduced, as, for example, that the problem was a 
persistent one, that numerous efforts had been made to 
solve it, that all the materials which the applicant 
employed were long at hand, and, finally, that all that 
was lacking was the mental concept necessary to iden- 
tify the problem in terms of the devices available for its 
solution. 

A persistent defect in the determining of the presence 
of invention is the indifference to the necessity for the 
mental concept in making any invention. The average 
judge or examiner looks only for structural resemblances 
in the prior art. This process of examination com- 
pletely ignores the vitalizing element in the invention, 
the concept which organized familiar materials into the 
invention. Very frequently the same prior art that is 
relied upon to show anticipation because of structural 
resemblances discloses the absence of the necessary 
imagination to produce the solution of the problem. In 
pressing claims to invention, whether in the prosecution 
of the patent application or the assertion of the patent 
in litigation, every opportunity should be taken to urge 
upon the judge the considerations that reveal the novel 
concept in the presence of components that may be 
severally old. 

There are other considerations that are more com- 
pelling in the problem of the enforcement of patents. 
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No patent is any better than its prospects in litigation. 
It seems to be generally recognized that the prospects 
of success of the average patent in litigation today are 
far less than they were even a few years ago. Statistics 
indicate such a trend. Many assume that this represents 


The process of claiming inventions 
by interminable permutations of de- 
tail which conceal the fundamental 
concept of the inventor must be 
abolished. . . . The most frequent 
criticism which research men make 
of the patent as scientific literature 
is incomprehensibility of claims. 





a judicial hostility to patents which will discourage 
invention. 

Undoubtedly the courts are holding inventors to a 
higher technical standard of accomplishment than they 
did a few years ago. In view of the ever increasing 
familiarity which the average person acquires with 
scientific phenomena and the increasing complexity of 
the industrial arts, it is inevitable that the skill of the 
artisan, the standard against which every asserted inven- 
tion is tested for the presence of invention, should be at 
a higher level each year. Unfortunately the level recog- 
nized one year in the Patent Office when the patent is 
granted may not be the level recognized years later by 
the courts when the patent is tested in a lawsuit. 

One of the great impediments to satisfactory han- 
dling of patent litigation in the courts is the lack of 
technical training on the part of many of the judges 
called upon to decide patent cases. Even where the 
judges are selected for their competence in a field of 
engineering, the condition would be little improved, as 
no man can be accomplished in the many fields in which 
patent litigation occurs. No man is sufficiently versatile 
to master all of them. 

Many suggestions have been made to meet this situa- 
tion. The first is that all patent litigation be sent to a 
special court with technically trained judges. The 
tendency of specialized courts is to develop procedural 
technicalities and special attitudes that in time deprive 
the litigant of the realistic approach that marks the 
community judge who must decide problems affecting 
every phase of economic and social life. For the tech- 
nical problems that arise in a patent case do not form the 
entire case, for frequently legal and economic questions 
of equal or greater importance are present, and these 
demand the finest legal training. 

Another suggestion is that the technical question 
arising in patent litigation be sent from the court to the 
Patent Office for decision. This is not an entirely satis- 
factory solution, for the Patent Office will thus be re- 
quired to judge of its own work in originally issuing 
the patent, and the work will again be done upon the 
cold paper record, and not, as in court, in the presence 
of living witnesses. 

A far more acceptable suggestion, and one that should 
be especially attractive because it requires no special 
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Fearmotor's 


Their Design and 
Application 


C. R. SUTHERLAND 
Head Design Engineer 
Small Motor Division 
Reliance Electric & Engineering Compan 





Basic considerations relating to the choice of a gearmotor, as well 
as design factors affecting service life, including applicable AGMA 
standards, are reviewed for the benefit of the application engineer. 


NTEGRAL combinations of an electric motor and a 

gear unit have been built for a number of years, 

but the gearmotor, as it is known today, is quite a 
different product from that made twenty-five years ago. 
Today there are many manufacturers who offer standard 
stock lines of gearmotor units. This situation has been 
made possible by the American Gear Manufacturers’ 
Association who sponsored the many gearmotor stand- 
ards that are in use today. As a result, it is simpler for 
the application engineer to specify a gearmotor with 
greater accuracy and confidence. 

The gearmotor provides a packaged unit for low-speed 
requirements and has many advantages over other speed 
reducing systems, such as open chain drives, rope drives, 
open gearing, and other speed reduction drives. Their 
application is wide and therefore many types of gear- 
motors are to be found on the market. The most com- 
mon gearmotor is known as the parallel shaft type with 





Table I—NEMA Frame Sizes for Squirrel Cage, General Purpose, Horizontal and Vertical, 
Polyphase Induction Motors, Open Type 40 C Rise 


A pprox. Approx. Approx. 
Rating 1800 Diam. 1200 Diam. 900 Diam. 
Hp Rpm In. Rpm In. Rpm In. 
% ie 204 10 
3% 203 10 224 11 
1 203 10 204 10 225 1] 
1% 204 10 294 1 254 12% 
2 224 11 225 11 254 12% 
3 225 11 254 12% £284 14 
5 254 12% £284 14 324 16 
7% 284 14 324 16 326 16 
10 324 16 326 16 364 18 
5 326 16 364 lf 365 18 
364° 365 104 20 








"79 


im 


Rpm 


224 
225 
254 
254 
284 
324 
326 
364 
365 
104 
105 


integral horsepower motors (1 hp and larger). Worm 
gearmotors are widely used in sizes ranging from frac- 
tional horsepower to about 10 hp. From the standpoint 
of broad application problems it is intended that this 
review will deal with parallel shaft, enclosed, integral, 
gearmotor drives. However, many of the factors pre- 
sented for consideration will also be pertinent to frac- 
tional gearmotors, bevel gear drives and worm gear- 
motors. The material reviewed has been divided into 
classifications: the first, dealing with problems 
related to the specification of gearmotors; and the sec- 
ond, touching on the design features that may be of 
interest to the user. 

When considering the drive of a machine, one of the 
first questions that an application engineer should ask 
himself is, “Is a gearmotor necessary ?” 
is not intended to be facetious ; 


two 


This statement 
it is asked because it is 
not commonly known that manufacturers of electric 


Approx. Approx. Approx. Approx. 
Diam. 600 Diam. 514 Diam. 150 Diam. 
In. Rpm In. Rpm In. Rpm In. 

1] 225 11 

11 254 121% 284 4 284 14 
12% 254 12% 284 14 324 16 
121% 284 14 324 16 325 16 
14 324 16 326 16 305 18 
16 326 16 365 13 104 20 
16 364 18 104 20 105 20 
18 365 18 105 20 144 22 
18 104 20 144 22 a 
20 105 20 45 

20 444 22 50AT 
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General Electric Co. Fairbanks-Morse & Co. 


Cutaway view (above) of a 3 hp planetary type single re- 

duction gearmotor, with integral horsepower squirrel cage 

motor. Output speed for this unit is 154 rpm. Motor 
frame supplies the mounting for this design. 


4n axial airgap motor (center) mounted to a gear unit 

shows considerable space saving in length. The motor oc- 

cupies only half the length of the double-reduction helical 

gearset. Units with this construction are built with poly- 

phase motors from % to 10 hp and ratios of 6.20:1 to 
38.4:1 with standard AGMA speeds. 


(Upper right) For lower output speeds, this unit uses double 

reduction helical gearing. Motor is flange mounted to the 

gear case which is designed to take mounting stresses. Mo- 
tor has standard NEMA type D flange mounting. 


motors in their re-rating program have packed more 
power into smaller frame sizes. By the same token 
lower speed motors are available in smaller frames. 
Table I lists a tabulation of NEMA motor frame num- 
bers and their diameters for various values of horsepow- 
ers and speeds. A comparison between the cost of a low- 
speed motor and a gearmotor producing the same output 
speed may determine which unit to select from a cost 
standpoint. In a few cases, a large, slow-speed motor 
may be desirable from a maintenance viewpoint. For 
example, if a 2 hp rating with a 720 rpm output speed 
were required, a motor in a 284 frame would be avail- 
able. On the other hand, a gearmotor with a similar 





Table Il—Standard Output Speeds for 
Integral Horsepower Gearmotors, 
Concentric and Parallel Shaft 


Gear Ratio 1750 Rpm Gear Ratio 1750 Rpm 





1.225 1430 25.62% 68 
1.500 1170 31.388 56 
1.837 950 38.442 15 
2.250 780 17.082 37 
2.756 640 57.663 30 
3.375 520 70.623 25 
4.134 120 86.495 20 
5.062 350 105.934 16.5 
6.200 280 129.742 13.5 
7.594 230 158.900 11.0 
9.300 190 194.612 9.0 
11.390 155 238.350 7.5 
13.950 125 291.917 6.0 
7.086 100 357.525 5.0 
20.926 84 137.875 1.0 
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Reliance Elect. & Engrg. Co. 





Master Electric Co. 
This three-stage gearmotor uses herringbone gears on 
the first and second stages of reduction and spur gearing 
in the final reduction. 


rating and output speed would be driven with a 224 
frame motor operating at 1800 rpm. The probabilities 
are that the latter would be more economical. 

If it is determined that a gearmotor is required, there 
are a number of definite steps that can be followed to 
specify, properly and safely, the best gearmotor for the 
application. Fortunately, today, the American Gear 
Manufacturers Association has made available and spon- 
sored a number of gearmotor standards which can help 
the application engineer to determine the kind of gear- 
motor unit he needs for the job. Since the AGMA 
standards are followed by the majority of gearmotor 
manufacturers, greater assurance can be had that the 
gearmotor units as ordered will meet the requirements 
set up by the standards. 

Output Speeds. Of immediate interest in applying a 
gearmotor is the required output speed. AGMA and 
NEMA have jointly adopted the standard for gear- 
motor output speeds as given in Table II. These speeds 
may vary by 3 per cent which is the permissible vari- 
ance allowed the gearmotor manufacturer. It is inter 
esting to note that while this list shows speeds ranging 
from 1430 to 4 rpm, the majority of catalogs list output 
speeds beginning at 780 rpm and ending at 7.5 rpm. 
These standardized output speeds were calculated 
using a series factor of 1.225 with 1750 rpm as the motor 
speed base. Each speed is a multiple of 1.225. If any 
given output speed is divided by this factor, the next 
successively lower speed is obtained. It is obvious that 
the lower output speeds cannot be achieved in a single 
stage of reduction; but the range of 780 to 7.5 rpm can 
be covered with a maximum of three stages of reduc- 
tion. For example, reductions up to 230 rpm output 
speed may be secured with one stage of reduction; out- 
put speeds from 190 to 37 rpm may be accomplished 
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Table III—AGMA Table of Load Classifications for Typical Gearmotor Applications 


APPLICATION 


AGITATORS 
Pure liquid 
Variable density 


_ BLOWERS 


BREWING & DISTILLING 


Brew kettles, continuous 

duty 

Cookers, continuous duty. . 
Mash tubs, continuous duty} II 
Scale hopper (frequent start- 

ing came 

CAR DUMPERS 


CAR PULLERS 


Briquette machine 
Clay working machinery. . 
Plug mill 


COMPRESSORS 


Reciprocating — Multi-Cyl- 
inder — Adequately fly- 
wheeled (within 3% cyclic 
variation) 

eapeeeing — Single cyl- 


CONVEYORS 
(Uniformly loaded or fed) 


tt et St et 


CONVEYORS 
(Heavy duty or dual drive 
—not uniformly fed) 


Reciprocating 
Shaker 

CRANES & HOISTS 
Main hoists—medium duty.| II 
Main hoists—heavy duty..| III 
Skip hoists II 
Travel motion 
Trolley motion 

DREDGES 

Cable reels. . Se echt 


Cutter head drives......... 
Jig drive 


with two stages of reduction; and output speeds lower 


APPLICATION 


DREDGES—Continued 


ELEVATORS 
oie Type—same as 


Large (mine, etc.).......... 
Light, small diameter 
FOOD INDUSTRY 


Dough mixers 
Meat grinders 


HOISTS—See CRANES 
LAUNDRY WASHERS 
LAUNDRY TUMBLERS 
LINE SHAFTS 
— processing equip- 


MACHINE TOOLS 
Punch me (gear connected 
to load) and shears 
as press (belt driven) 
Plate planers 
Other machine tools—main 
drives 
Auxiliary drives (Feed-Trav- 
PIRES ano a:b vinin's'< ep ae 
METAL MILLS 
Draw bench carriage and 
main drives 
Forming machines 
Pinch, dryer and scrubber 
rolls ‘(reversing) 


Small rolling mill drives... . 
Table conveyors (non-revers- 


ing 
Table conveyors (reversing). 


Wire drawing and flattening 


MIXERS 
Concrete mixers — contin- 
uous duty 
Concrete mixers—intermit- 


Constant density 
Irregular density 


III III 
III III 
Refer to 
Factory 
III III 
III III 


II II 
Refer to 
Factory 


Load Requirements. 


APPLICATION 


OIL INDUSTRY 


Oil well pumping (not over 


150% peak torque) 
neries 


Paraffin filter press 
Rotary kiln 


PAPER MILLS 


Tire building machines 
Tire and tube press openers 
Tubers or ae 


UMPS 
Centrifugal — with surge 
tanks or equivalent 
eet surge 


Gear and rotary—constant 
density fluid 

Gear and rotary—variable 
density fluid 

Proportioning pumps 

Reciprocating — with open 
discharge 

Reciprocating — multi-cyl- 
inder, double acting 

Reciprocating — single-cyl- 


SEWAGE DISPOSAL 
EQUIPMENT 
Inside service 


SCREENS 


Rotary—stone or gravel. ... 


Traveling water intake 
TEXTILE INDUSTRY 


Calenders 

Card Machines 
Dry cams 

ae machinery 


I 
II | Ill 
I II 
II II 


Refer to 
Factory 


It is important to determine the 


than 37 rpm usually employ three stages of gearing. 
Special or non-standard speeds may be secured, usually 
at extra cost. There are many advantages in picking 
out standard output speeds: (1) They are readily avail- 
able, (2) there is no cost penalty, and (3) standard 
output speeds may permit an easier change in output 
speeds at a later’ date if necessary. 
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load requirements of the member to be driven by the 
gearmotor. This is necessary in the final determination 
of the gearmotor size. The work to be done by the 
gearmotor can be broken down into three steps: (1) The 
work required to overcome friction, (2) the work re- 
quired to do the operation or actual work, and (3) the 
work required to overcome inertia forces. The last is 
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Allowable peak loadings for gearmotor applications for 
number of peaks of given duration, for three AGMA load 
classifications (see Table III). 


Per cent load 














least important and often need not be taken into ac- 
count in calculating the load because of the low output 
speeds associated with gearmotors. Normally, past 
experience, judgment, wattmeter readings and past per- 
formance can all be taken into account in determining 
the required horsepower. The work to be performed 
may be calculated by the basic formula: 
Work = Force X distance 

Gearmotors are not sold on a maximum torque basis 
but rather by horsepower rating. An examination of a 
gearmotor catalog will indicate that for a given horse- 
power the gearmotor units get larger as the output 
speed decreases. This observation is true because all 
gearmotors are basically designed around a maximum 
torque capacity. From an examination of the formula 
below it can be seen that, for a given torque, as the 
speed decreases the horsepower alsc decreases and the 
inverse is true: 

T= hp X constant 


output speed 


The problem of matching load requirements with the 
gearmotor does not finally determine the gearmotor size 
because there are numerous applications that have un- 
usual duty cycles or unusually long hours of operation, 
all these conditions must be taken into consideration. 
Service Factors. The conditions of varying or dif- 
ferent duty cycles are taken care of by referring to a 
table of service factors governing gearmotors. The 
AGMA has done a commendable job of collecting and 
setting up this table of recommended service factors 
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D. O. James Gear Mfg. Co. and Howell Electric Motors Co. 


Oil drains, fills and level indicators should be accessible. 
Thumb screw plug is for checking oil level. 


U. S. Electrical Motors, Inc. 
The above shows a special gearmotor application which 
was accomplished by using many standard gear parts 
and modifications to suit equipment requirements. 


which is reproduced in Table III. These factors are 
used by many gearmotor manufacturers in making 
quotations. Essentially there are three service classes of 
gearmotors: Class I includes all applications where the 
loads are steady, not exceeding the normal rating of the 
motor, and giving 8 hr of service a day. Higher shock 
loads may be permitted where the service is intermittent. 
Class II applications are considered those where the 
load is steady, not exceeding the normal rating of the 
motor and 24 hr service a day, but with higher shock 
loads for 8 hr a day being permitted. Class III appli- 
cations are for moderate shock loads for 24 hr a day and 
for heavy shock loads for 8 hr a day. The accompany- 
ing graph may be used in determining the percentage 
of load caused by a load of variable intensity. The curves 
indicate that the intensity of allowable shock varies in- 
versely with the frequency of the peaks. There may 
exist a number of special applications, such as gear- 
motors driving or turning large masses, motors equipped 
with brakes, intermittently rated motors, or other un- 
usual conditions where exceedingly high energy loads 
must be absorbed. These require special consideration 
since they are not fully covered by the classifications 
shown in Table III. It may be desirable to have special 
applications reviewed by the gearmotor manufacturer. 

Overhung Loads. Very frequently gearmotors are 
specified with little or no regard to the permissible 
overhung load that may be placed on the output shaft of 
a gearmotor. It is reasonable to expect a variation in 
load on a given gearmotor, depending on a number of 
factors, such as (1) diameter of the pulley, pinion or 
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Sterling Electric Motors 


(Above) Single (left) and double-reduction gearmotors in which the main gear 
housing replaces one motor end frame, and carries one rotor bearing sealed from 
gear box. Note the variations in foot mountings required to carry torque loads. 


(Left) The problem in a vertical gearmotor is retention of the lubricating oil. 
Here a sleeve acts as a dam and the output gear provides a labyrinth seal. A pump is 
also provided to recirculate oil to upper gears. End bearings are grease lubricated. 


Westinghouse Elec. Corp. 


sprocket, (2) the output speed of the gearmotor, and 
(3) type of drive (chain, V-belt, flat belt or pinion, etc. ). 
When gearmotors were first used on industrial applica- 
tions, the problem of gearmotor overhung load was 
usually left to the gearmotor supplier. Today with the 
help of AGMA, data sheets are available that show the 
permissible overhung loads. The overhung load can 
be calculated by using the following formula : 

W 6300 Ps T 

ae, ie, 
Where 7 = Tangential force, Ib 
P = Transmitted hp 


N = Speed of output shaft, rpm 
P, = Pitch radius of sprocket, pulley or pinion 
in inches 
T = Torque at output shaft in Ib-in. 
The value of Wy must be multiplied by the following 
factors to obtain the overhung load on the shaft : 


Flat belt—2™% 
Pinion—1™% 


Chain—1 
V-Belt—1% 


From the calculated loads on the shaft, it is a simple 
matter to use an overhung load table, which is available 
in the majority of the gearmotor catalogs, to find out 
whether or not the actual overhung load exceeds that 
listed by the manufacturer. These overhung load tables, 
which are listed by output speeds and horsepowers, apply 
to any make of gearmotor made to AGMA standards. 

Thrust Loads. In a few instances, a case may arise 
where thrust loads are excessive. In cases where the 
thrust load is imposed directly on the output shaft of 
the gearmotor, it may be necessary to check with the 
gearmotor manufacturer concerning the permissibility of 
such loads on the unit under consideration. Some manu- 
facturers may have published data showing the maximum 
thrust loads allowed; however, established standards 
for this load condition have not been published. The 
problem of publishing a thrust data sheet for gear- 
motors is now being studied by AGMA. 

Mounting and Space Limitations. Problems asso- 
ciated with mounting a gearmotor are usually space 
limitations and accessibility. It is essential when order- 
ing a gearmotor that the mounting be specified. Gear- 
motors are usually mounted in a horizontal position, 
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commonly described as “floor-mounted.’” However, it is 
entirely possible to mount a gearmotor in almost any 
position. Space limitations may require a_ special 
mounting. Securing ample lubrication is part of the 
gearmotor mounting problem. Oil drains, fill, and level 
indicator must be made accessible. As the gearmotor 
is rotated from horizontal to another angle, new drain, 
new fill and new level indicators are needed. Space 
and bolting requirements may be found on the dimen- 
sion sheet covering the gearmotors under consideration. 

Motor Considerations. While a gearmotor application 
is considered to be a mechanical problem, it is neverthe 
less essential that some points dealing with the electric 
motor be considered. It is desirable that the motor be 
made by a reputable firm with an ample background 
of electric motor application. The construction of the 
motor should be sound. Avoid novel motor mountings 
and designs unless you have thoroughly investigated 
them. If reliable motors are used, it is more than likely 
that the motors will give years of trouble free service; 
and if they should require repairs, replacement parts can 
be easily secured. 

Obviously, it is necessary to determine the power 


Star Electric Motor Co. 


Explosionproof gearmotor with integral disk brake, for 
application to drive of multicolor printing press. The 
brake serves to prevent rotation of the driven member. 
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Pacific Gear & Tool Works 


(Left) Dual countershaft arrangement of a double re- 
duction unit. The first reduction consists of dual helical 
gears driven by a common motor pinion; the second, of 
dual spur pinions driving a common internal gear con- 
nected to output shaft. 
mounted on slide rails for ease in adjusting belt and 


(Center) Gearmotors can be 


source that the motors will be wired to. Gearmotors 
may be powered by a-c or d-c power sources, with a 
variety of voltages and frequencies, all of which affect 
motor selection. 
Most of 
the gearmotors sold are assembled with open motors. 
If the motors need protection from falling particles, dust 
or water, there is an enclosure available which will give 
the required degree of protection against these condi- 
tions. Today a number of current gearmotor designs are 
built using motors with the standard NEMA type D 
flange so that the degree of enclosure applies to the 
motor alone. In some of the early gearmotors the 
motor ventilation was dependent upon the gearmotor 
design. This meant that the enclosure problem applied 
to the gearmotor also. 

Today gearmotors can be purchased with a wide lati- 


Motor enclosures should also be reviewed. 


tude of enclosures. Some of the more common ones are: 
open protected, splashproof, enclosed, fan-cooled, force 
ventilated, and explosion proof. 

In addition to the points reviewed above, it is well to 
recognize that there are many special-purpose motors 
which can be mounted on a gear unit. It would not be 


Master Electric Co. 





This cutaway view shows a combination of a parallel 
shaft and right angle worm gear unit, with ratios from 
15:1 up to 431:1. 
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Link-Belt Co. 


Janette Mfg. Co. 


(Right) 
Single reduction worm gear may be combined with plan- 
etary gears mounted between the foot or flange mount- 
ing bases. This type is supplied in ratings from % to 
7% hp. Output shaft speeds from 450 to 0.05 rpm. 
Housings are ribbed for strength and heat dissipation. 


chain tension as shown in the above picture. 


feasible to list all the special motors, except to say that 
two speed, intermittent duty, and high torque are among 
those that can be applied to a gear unit. It is suggested 
that when a special requirement comes up, it should be 
reviewed with the gearmotor manufacturer to obtain 
his recommendation. 


Design Features 


Design Details. So far the discussion has dealt mainly 
with the factors that may affect the purchase or specifica- 
tion of a gearmotor. These factors were related to the 
requirements of the job the gearmotors were to do. 
However, there are still a number of items of consid- 
erable interest that should be investigated. At first 
glance, these may be considered of minor importance, 
but they affect the operation and life of the gearmotor. 
It would be difficult to examine every gearmotor on the 
market and compare note for note each point of value. 
Every gearmotor has been built with the basic intent of 
covering as broad a field of application as possible. Each 
manufacturer has built a unit with features, that in his 
judgment, meet the requirements for the broad market. 
Experience had taught him what to avoid; and all in all, 
he has come up with an acceptable design. But every so 
often along comes the tough job and troubles start. It 
is for that reason that a review of some of the basic 
elements on a gearmotor follows. 

Housing and Feet. The gearmotor housing and its 
feet are of elemental importance since they support the 
gear train and also the overhung load. Gearmotors with 
low output speeds develop exceedingly high torque 
values. Hence, the foot construction should be such 
that it gives the impression of being more than ample to 
carry the load. Bolt holes should also be ample to permit 
the use of bolts of sufficient diameter to hold down the 
unit against the load. The gearmotor housing must be 
rugged in construction. It is well to emphasize that the 
gearmotor housing carries both the internal gear loads 
and the external overhung loads. The well designed 
housing has good proportions of width as compared to 
depth and height. Housings that are simple and avoid 
large bolted assemblies are usually very rigid. 

Gears. Gear design as a general subject is well 
known and it can be assumed that good gears are avail- 

(Continued on page 166) 
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Engineering Aspects of the 





Third Annual Plastics Show 


A fast-curing alkyd molding compound and a crystal-clear 
heat-resistant polystyrene are significant new materials; 
a growing diversification of applications is noted. 


MPHASIS on the “new” in materials and the 

“exciting” in application has too often plagued 

the plastics industry. Measurable improvement 
in this respect has been attained during the past few 
years. The industry is obviously acquiring maturity ; 
and the technical man is assuming command in product 
application as well as in materials research. At the 
hard core of the Third National Plastics Exposition,* 
despite some surface flamboyancy and vestiges of a 
spurious “glamor” approach, there was evident a deter- 
mination to insist on sound engineering design in the 
use of plastics. 

It was significant that many of the 39,000-odd visitors 
showed not only a technically intelligent, but even a 
constructively skeptical, approach to the basic prop- 
erties of the materials; that they asked questions about 
molding and fabricating methods, were concerned about 
performance under special conditions, dug deeply into 
comparative cost factors. Equally significant was the 
fact that exhibitors’ booths were to an increasing ex- 
tent manned by technical personnel, including materials 
research chemists and product design engineers. The 
movement of men from the research laboratory to tech- 
nical service or applications departments of companies 
is an encouraging sign of the times. 

Expositions of this type eventually reach a certain 
point where the materials and end-products shown 
assume some degree of repetitiousness. The visitor re- 
calls having seen the very same product or the same 
material the year before, or even two years before. This 
is inescapable, and is the price an industry pays for 
growing maturity. But it would be highly fallacious to 
conclude from this that the plastics industry as reflected 
in this exposition is static. A close examination of the 
exhibits would have shown that side by side with the 
repetitive displays were hundreds of new applications or 
improved modifications of old applications. In many 
instances the same applications involved newer, more 
economical molding or fabricating techniques. An 
overall strong trend to increased diversification would 
also have been noted. And within this diversification, 
the designer of electrically operated original equipment 
would have noted an equally expanding diversification i 


— 
—_ 


*Held at Grand Central Palace, New York City, September 27 
through October 1, inclusive, under sponsorship of The Society of 
the Plastics Industry. 
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the use of plastics materials as components. The scope 
and volume of such applications are growing along 
with the entire plastics industry and they continue to 
constitute a very healthy and organic part of the whole. 

Typical of how a repetitive display may contain some 
new elements of particular interest to the product de- 
signer was the one on nylon bristles (du Pont Company 
exhibit). Surely, these are not new in their many uses 
for consumer goods such as hair-brushes or tooth- 
brushes. But how many engineers know the possi- 
bilities of nylon-fiber power brushes as built-in com- 
ponents for certain types of machinery? Or take 
vinylidene chloride (saran) monofilament screening 
ordinarily thought of as material for window screens 
(Lumite Division, Chicopee Manufacturing Corporation 
display). An interesting field is developing for this 
material as protective screens for electrical appliances, 
such as air circulators, radio cabinet grilles, and the like. 

No booth-by-booth report on the exposition will be 
attempted here, nor would it be useful. Obviously, an 
important part of the show was devoted to products 





Table I—Typical Properties of Alkyd 
Molding Compound* 


Property Value 


3000 to 4000 
8000 to 10,000 
18,000 to 20,000 


Tensile strength, psi 
Flexural strength, psi 
Compressive strength, psi 


Modulus of elasticity, psi 2,500,000 

Impact strength, Izod ft-lb/in. notch 0.18 

Dielectric constant, 60 cycles 6.2 to 6.7 
10° cycles 5.0 


Dissipation factor, 60 cycles 
10° cycles 
Dielectric strength, 60 cycles: 
77 F step-by-step test, vpm 
Short-time test, vpm 
212 F step-by-step test, vpm 
Short-time test, vpm 


0.05 to 0.056 
0.016 to 0.018 


325 to 335 
390 to 400 
140 to 460 


508 to 525 


Arc resistance, sec 200 
Heat distortion, deg F 350 to 400 
Specific gravity 2.2 
Water absorption % 24 hr | @.11 
% 72 hr 0.118 


Total shrinkage from cold mold, in. /in. 0.005 to 0.007 


* Plaskon Division, Libbey-Owens-Ford Glass Company. Standard 
ASTM tesis 
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Highlight of SPI show was Plaskon’s new alkyd thermo- 
setting molding compound. Arc resistance is claimed 
to be extremely high—of the order of 190-200 sec. Here 
are some comparative results after exposure under uni- 
form test conditions for 165 sec: Left to right (top row), | 
general-purpose phenolic is said to have failed in 10 | 
sec; electrical grade phenolic in 20 sec; electrical grade 
melamine in 132 sec: general-purpose melamine in 126 
sec; while the alkyd compound was reported unim- 
paired after 165 sec. Bottom row shows results after 
specimens had been conditioned in water for 72 hr. 


Immersion in boiling water for 10 minutes is of course not a nor- 

mal service experience for radio cabinets but this test at Mellon 

Institute is a vivid demonstration of the high heat-resistance and 

dimensional stability of Koppers Company's new P-8 polystyrene 

used for molding the ivory cabinet at the left. Dark cabinet at 

right was molded from a general-purpose polystyrene. The con- 
trast is obvious. Same mold was used for both cabinets. 


and applications such as fabrics, novelties, non-electrical 
toys, architectural decoration, furniture and the like out- 
side the scope of this review. And much of the exhibit, 
in all lines of manufacture, was necessarily devoted to 
merchandising and promotion aspects. What follows 
here is in effect an attempt to put the total content of 
the show through an engineering sieve and come out 
with the significant residue of technical data and trends 
of practical use for the design engineer in 
operated products. 

Materials-wise, the important news at the show was 
the announcement by the Plaskon Division, Libbey- 
Owens-Ford Glass Company, of the commercial avail- 
ability of a new thermosetting material—a mineral- 
filled, fast-curing alkyd molding compound. The signifi- 
cance of this development is that polyester-type or alkyd 
resins, though long used as a major ingredient in surface 
coatings, have never before been successfully formulated 


electrically 


Table 1l—Typical Properties of Heat-Resistant 
Polystyrene* 


ren 
Specific gravity 
Tensile strength, psi 8500 to 9500 
Elongation, % in 2 in. 0.5 to 1.0 
Compressive strength, psi 12,000 to 13,500 
Flexural strength, psi 12,000 to 13,000 
Impact strength (Izod), ft-lb/in. notch 0.3 to 0.45 
Hardness, Rockwell M 76 to 80 
Deformation under load, % 77 F 0.2 to 0.26 
Dielectric constant, 60 cycles 2.55 to 2.58 
103 cycles 2.40 to 2.42 
10° cycles 2 A0 to 2.42 

Power factor, 60 cycles 0.0001 to 0.0002 

10° cycles 0.0001 to 0.0002 

10° cycles 0.0001 to 0.0002 
Dielectric strength, vpm 590 to 630 
Volume resistivity, ohm-cm 10'7 to 1019 
Surface resistivity, megohms 3.4.x 10’ 
Arc resistance, sec 70 to 130 
Light transmission, % 88 to 90 
Refractive index, nv”* 1.585 to 1.60 
Heat distortion, deg F 200 to 210 
Mold shrinkage (injection), in. /in 0.002 to 0.006 
Water absorption, % 24 hr | 0.05 

| 


® Polystyrene P-8, Chemical Division, Koppers Company. 
ASTM tests 


Property Value 


1.05 to 1.07 


Standard 
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into a hot-molding compound. Its properties (see 
Table I), particularly its adaptability to very rapid 
molding cycles, and its excellent electrical characteristics, 
make this material a potentially very important design 
tool. 

Preliminary data, as revealed by the producers, indi- 
cate that thin sections cure satisfactorily in a few seconds 
at a mold temperature of 300-310 F. This temperature 
is optimum for typical operation. It will as a rule take 
5 to 10 sec to cure a piece about ' in. thick; while 
pieces % in. or thicker will take about 30 to 80 sec. 
The chemical reaction of curing, it may be noted, 
exothermal in character; and as a result the curing 
process appears to continue for some time after re- 
moval from the mold. No test for adequate curing is 
needed ; if a piece can be removed from the mold with 
no evidence of soft spots, blisters, etc., then it may be 
Actually, it is difficult 
to strip an undercured piece from the mold. Since the 
heat resistance of the molded material is higher than 
that of the molding temperature, the danger of over- 
curing or burning in the mold is obviated. 

Curing time is so short that factors other than the 
inherent properties of the material may influence the 
molding temperature. For example a 2-in.-diam disk, 
1g in. thick, will cure satisfactorily in 12 sec at 300 F, 
but the time is substantially increased if the temperature 
is lowered by 10 deg. The swift transition from a 
soft, putty-like consistency to a very hard, rigid mass, 


considered as properly cured. 
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Cellulose propionate thermoplas- finish is another advantage. 
tic (Forticel) replaced thermoset- High-speed injection-molding job 
ting materials in the redesigned was done by Plastic Manufac- 
housing of this IBM Wireless turers, Inc. Device measures 
Translator, a mobile radio re- 1%ex4%x5'2 in. high and weighs 
ceiver used at United Nations’ 1% lb. It has an off-and-on 
sessions to provide individual switch, a dial for selecting the 
listeners with a choice of up to transmission channel on which 
seven different translations of a the desired language is being 
speech simultaneously with the broadcast, and a volume con- 
speaker's delivery. Propionate trol knob. Three midget tubes and 
was selected because it combines high-capacity, small batteries, 
in one material light weight. all similar to the types developed 
toughness, high-impact strength, during the war for the proximity 
and dimensional stability over a shell fuse, are used. Antenna is 
wide range of temperatures and embedded in shoulder strop. Cir- 
humidity. Electrical insulating cuit is designed for good speech 
properties are good. Fine mold tone, ample volume, sensitivity. 













































advantages of the material. Disadvantages are of course 
present. As a mineral-filled material, the tensile, com- 
pressive and flexural strengths run lower than for the 
cellulose-filled thermosetting materials. (However, the 
higher heat resistance offers a compensating factor in 
that these mechanical strengths are maintained at tem- 
peratures at which the other materials may fail.) The 
power factor range is not sufficiently high for certain 


ee electrical applications. Molding procedures require cer- 
ean Laan. OF Renton tain precautions (as already noted) as well as others 
however, presents some molding dangers if the mold such as thorough cleaning of molds. Owing to the high 
does not close completely while the compound is still rate ot cure, reservations have to be made as to suitability 
fluid. Certain standard machines with slow closing for transfer-molding applications where many cavities 
characteristics may not be suitable without equipment are connected by long and involved runners. Finally, 
changes. cost of the molding compound is still on the high side, 
On the other hand, the producers point out, the new compared with phenolics and ureas, but the producers 
material makes possible the utilization of lower-cost, Point out that this can be balanced by the economy of 
smaller, faster and simpler machines. This is so not extremely high rate of production. 
only because the requirements of the material call for Americas Coanemid: Compan; 






less heat and faster setting, but also because less con- 
trol of cure is needed and the pressures are generally 
lower than those used for other thermosetting resins. 
(Pressures of 500 to 900 psi are optimum for most 
applications although range is 400 to 2000 psi depending 
on shape of part and design of mold.) As an indication 
of a smaller and cheaper machine, Plaskon exhibited in 
operation a relatively small but high-speed compression- 
molding press in which air pressure rather than hy- 
draulic pressure was utilized. 

Electrical properties—particularly a high arc resist- 
ance—are especially interesting. Tested under standard 
ASTM methods, arc resistance is of the order of 190- 
200 sec, while no tracking is noted. In a comparative 
test, the next best thermosetting material shows an arc Thermosetting plastics were specified for the two-part 
resistance of approximately 130-140 sec. First practical housing of this new electric hair-dryer to meet several 
applications of the material have been in such electrical Gecign considerttions: Sotem hell Giede ts tapes 
parts as connectors, switch components, special elec- secnent Gnante. Cypat Rall to eitenine te gqevtne 

. . : ° “4: . arc-resistance, thermal insulation, and contrasting per- 
tronic and electrical equipment for military use. | Min- micah atihin, ti Gieniaeahter die te nach Gos etek: talk 
eral-filled resins owing to inherent impurities of filler 


; : 3 : Streamlined exterior adds to appearance. Interior ele- 
material are often not particularly desirable for elec- annie wuattle ebiitendl pestection autian esdieutdl 


trical applications ; but in the alkyd molding compound, dropping or other shock. Long-range production econ- 

it is understood that this defect has been eliminated by omy is another factor. Dimensions: 742 in. high by 642 

Plaskon through removal of impurities and by special in. overall diam. Provides 46 cim. Operates on 115- 

production controls. ) volt, a-c line. Molded by International Molded Plastics 
Low moisture absorption, good dimensional stability, for LeJohn Manufacturing Company. 





and satisfactory mechanical properties are among other 
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Owing to the steadily mounting output and relatively 
low cost of polystyrene, applications of this thermo- 
plastic were much in evidence at the show. This is not 
to say that all applications seemed sound. It was appar- 
ent that in many instances the trend to polystyrene was 
based more on enthusiasm for certain of the materials’ 
properties and disregard for disadvantages such as 
insufficient impact strength and abrasion resistance for 
specific uses. 

Top news in this field, however, was made by the 
Chemical Division of the Koppers Company with its 
newly developed Polystyrene Type P-8, a heat-resistant 
material available in crystal-clear formulations. Al- 
though other heat-resistant polystyrenes are already on 
the market, it was claimed that this was the first time 
that a heat-resistant polystyrene has been made that 
can be molded into products of such clarity, as well as 
in the usual wide spectrum of colors, including pale 
transparents and clean, unmuddied translucents. Molded 
products are said to maintain their color despite immer- 
sion in boiling water. Heat distortion is of the order of 
200-210 F (see Table II) which compares with a 
typical range of 165-180 F for the lubricated type of 
polystyrene and 180-195 F for general-purpose material. 


Electrical Applications Important 


For certain applications, such as large-area, thin- 
section refrigerator trays where heat resistance is 
essentially an unimportant factor, but long flow is 
necessary in the injection-molding process, the easy-flow, 
lubricated type serves the purpose. For other appli- 
actions, a general-purpose, medium-flow material fills 
the need, although in such applications as a radio cabi- 
net the resistance to heat may not be sufficient at certain 
concentrated heat areas near tubes. But a heat-resistant 
polystyrene is indicated for such products as automatic 
dish washers where the plastics parts are subjected to 
scalding water, or in other appliances or equipment 
where high temperatures are also encountered. The 
heat-resistant characteristics, added to the inherently 
high electrical properties, make the heat-resistant mate- 
rial of particular interest to designers of electrically 
operated products. Mechanical and other properties 
are about the same as in the general-purpose materials. 

Despite increased heat resistance, the heat-resistant 
polystyrene is said to have good moldability and can be 
used for light and small pieces that involve various cavity 
shapes, flow patterns, section thicknesses, etc. Molding 
cycles are said to be as short or even shorter than with 
general-purpose polystyrene. A somewhat higher tem- 
perature (of the order of 25 F) is needed on the 
cylinder and in some instances on the mold itself. The 
producers emphasize that P-8 is not a premium-priced 
material; the cost is maintained at the same level as 
their general-purpose and lubricated type polystrenes. 
According to company officials, specially developed 
manufacturing processes have made it possible not only 
to stabilize and control the properties but to do so 
without increasing the price. 

Two new polystyrene formulations were also an- 
nounced by Dow Chemical Company. One (Styron 
475) is described as a rigid, tough material with prop- 
erties similar to other polystyrenes except for higher 
impact strength and greater elongation. Impact strength 
is given as 1.0 + 0.2 ft-Ilb/in. of notch at 77 F (ASTM 


NOVEMBER 1948 


























































Du Pont Company 


Completely acrylic in every major part. except for the 
%-hp motor and drive, this etching machine for the 
printing industry is an unusual design in which acrylic 
resins by virtue of transparency, light weight and sat- 
isfactory resistance to etching compounds are effec- 
tively utilized for optimum results. The design provides 
a continuous view of the operations and has served to 
bring the weight of a typical unit down to 100 lb. as 
compared with the conventional stoneware machines 
that weigh 600-800 lb. All the acrylic parts, including 
the agitator, have been fabricated and a suitable 
cement has been used for bonding the joints. Machine 
has been designed by the Devere Company for dis- 
tribution by National Steel and Copper Plate Co. 


D256-47T ), about three to five times that of standard 
polystyrenes. Elongation is 27 + 7 per cent (ASTM 
D638-46T ), about ten times that of a standard material. 
These properties, plus the usual good characteristics 
common to polystyrene such as dimensional stability, 
chemical resistance, high electrical properties and low 
water absorption, present a combination that should be 
highly desirable in many applications. For instance, the 
combination of rigidity with a high elongation is 5 
advantageous for assemblies incorporating metal inserts. 
Producers of the material state the high elongation of . 
Styron 475 allows parts to be made in molds with draft 
clearances of less than half that required for conven- 
tional materials. Conventional injection, compression 
and extrusion-molding methods can be used. 

Another new Dow polystyrene is Styron 637 which 
has been developed to provide improved light stability. 
It is claimed that this material has a useful life before 

(Continued on page 180) 
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Electronic Sequence Timing for 
Compression Molding Presses 





Selection of electronic over mechanical timing 


provides accuracy, ease of adjustment to variable 


time cycle, greater time range and improved safety. 


JOHN H. WYMAN, 


President 


PPLICATION of electronic sequence timing de- 

vices for automatic operation of industrial ma- 
chinery is one approach to solving the ever 
increasing demand for a better product at a lower price. 
In multistep operation, where the time interval of each 
step is an important criterion, hand operation of ma- 
chines may result in a considerable deviation of the time 
cycle, particularly so where the steps are to be closely 
measured to fractions of minutes. The field of plastics 
compression molding where the usefulness of the part 
is a function of proper curing, is a logical application 
where automatic cycling is fast becoming necessary. 

Molding operations in producing a typical plastics part 
illustrate the problem. For a hand operated machine, 
the part is molded in an air operated press in which 
two flat platens, electrically heated, hold the part dies. 
After the powdered plastics is placed in the die, an air 
cylinder raises the bottom platen and die into contact 
with the top die. The lower platen is raised and lowered 
by a three-way air valve, manually operated. The handle 
is pulled forward 30 deg to raise the die, centered ver- 
tically to stop, and pushed back 30 deg to open. 

Operations are as follows: the operator loads a 
weighed batch of powdered plastics into the bottom 
cavity, then closes the mold (pulls handle forward), the 
mold stays closed for 10 to 20 sec, then the mold must 
be opened about % in. to release gas from partially 
flowed powder (handle pulled back and then forward). 
The mold stays in the closed position for 1 to 4 min 
depending on the particular part being produced, type 
powder, mold temperature and other factors, and is 
finally opened. 

Heretofore, when alarm clocks were used for timing 
and an operator had as many as three presses to care 
for, serious errors were introduced in all steps, but 
more so in the most critical gassing step by not tending 
to any one press at the proper interval. As for example, 
if the operator was tending one press when at that mo- 
ment the alarm sounded for another, his errors could be 
as great as 15 to 20 seconds. Larger errors were often 
found. Under these conditions the quality of the part 
was unsatisfactory and the production quite low. 

To improve quality and increase production, a device 
is needed to take over the sequencing, timing, and opera- 
tion of the press after the operator has loaded the die 
with powder and pressed the start button. Accuracy of 
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the time control desired was better than 5 per cent and 
the sequencing operation had to be positive and not 
subject to any failure to pass to the next step. Failure in 
opening of the press at the right time would result in 
the plastics adhering to the mold with a consequent loss 
of time required for cleaning. In the event of any 
failure of the control equipment, however remote the 
possibility, the platen of the press must not close. 
The equipment must always “fail safe,’ and in partic- 
ular, stay open if already open. A method is therefore 
required to transfer the output signal of the control into 
suitable air flow changes to open and close the press. 

For normal operation the press is always either ener- 
gized with air (closed or closing) or de-energized 
(opening or open). However, to provide for dies it is 
necessary to stop the press at a point other than open 
or closed, thus a neutral position is required. Other 
requirements are that the controls should be simple so 
that operators could make no mistakes. An emergency 
stop should be provided in case of errors such as die 
failure, or inserts falling out of the mold just as it is 
closing. 


Operating Requirements for Timer 


Briefly stated the device should meet the following 
requirements: (1) control the cycle in sequence; (2) 
maintain the desired accuracy ; (3) give reliable service ; 
(4) have safety features; (5) provide a method of con- 
verting electrical signals to mechanical motions; (6) 
be fool-proof; and (7) be of standardized design. 

The several types of timing control methods con- 
sidered were (1) synchronous motor timers, (2) motor 
driven cams, and (3) electronic sequence timers. Auto- 
reset type timers with 
auxiliary relays to perform sequencing, were considered 


synchronous motor driven 
too expensive, and did not lend themselves to easy adjust- 
ment nor to accurate short range and long range time 
on the same unit. [Life of this timer was comparatively 
short, as small clock type synchronous motors wear out 
rapidly on 24-hour duty. The motor driven cam type 


becomes too involved to give easy continuous adjust- 
ment for all time cycles at will, as can be done with the 
electronic timer. 

To perform both the control functions of timing and 
operation sequence a four stage electronic sequence timer 
was selected. 


The schematic wiring diagram is shown 
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in Fig. 1. An electronic tinier was selected because it 
made available at the lowest cost all the functions of 
operation necessary, along with easy, iast adjustment 
of any time cycle with decade style selector switches in 
the timing circuits. The time available on each step is 
from 1 sec to 119 sec on steps 1 and 2, and 4 and up to 
6 min on step 3. The timer is practically foolproof, and 
cives long life operation, with the tubes the only parts 
requiring replacement over a long period of time. As 
will be noted from the diagram only one type tube, 2050, 
is used for each time circuit and only four of these are 
used all together. No rectifiers are needed. The use ofa 
2050, a thyratron with its resulting snap or trigger 
action, allows the use of heavy magnetic relays with 
large surface contacts and excellent life and freedom 
from vibration. 

For converting electrical signal to mechanical, three 
methods were tried before selecting the one used. The 
first consisted of a motor and worm gear drive on the 
three-way valve with which these presses had hereto- 
fore been equipped, with limit switches for preventing 
over travel. This required too large and expensive 
mechanical design for the motor gears and limit switches 
because of the large force encountered in moving the 
valve when under 125 lb air pressure, and was further 
subject to difficulties in stopping at a neutral point. 
These difficulties could have been overcome by a mag- 
netic brake, but it was too expensive and involved addi- 
tional circuit complications. 

The second method considered was a four-way valve, 
actuated by the timer, which in turn actuated an air 
cylinder connected to the control handle. This satisfied 
the main requirements but of course gave no neutral 
position. The design finally chosen is shown schematic- 


ally in Fig. 2. Two 3-way valves and two 2-way valves 


(2) 
O 
> 
Q 
~N 
O 


J way valves 


; 2-way valves 


Contro/ box 


are used which directly control the air to the large 
cylinder supplying the working force of the press. The 
use of sleeve valves was considered. Because of the 
short life, due to wear of the sleeve, this type was dis- 
carded in favor of a poppet type valve manufactured by 
R. G. Lawrence Company. This valve gave excellent 
results. 

Operation of the cycle is as follows: The control 
switch is closed, energizing relay R-1 and _ starting 
tube No. 1 on its timing cycle. At same time both 2-way 
and 3-way valves are energized through R-9 for the 
3-way and through R-12 and R-13 for the 2-way. In 
energized position, the 3-way valves allow air to enter 
bottom of cylinder and escape from the top. At the end 
of timing cycle No. 1, tube No. 1 fires, closes relay R-2 
and R-3 to start tube No. 2. Relay No. 2 releases 
3-way valves, through R-9, but holds open 2-way valves, 
through R-12 and R-13; this allows press to open. At 
the end of the time set on tube No. 2, tube fires, relays 
R-4 and R-5 close and start tube No. 3 and energizes 
the 3-way valves, through R-10, closing the press. At 
the end of step No. 3, final cure, tube No. 3 fires, closes 
relays R-6 and R-7, starts tube No. 4 and energizes 
3-way valves. The time on tube No. 4 is set for a point 
long enough to allow press to open, then fires, closing 
R-8 and R-11. The contacts on R-11 open relay R-12 
which de-energizes the 2-way valves, restoring the cir- 
cuit to its original position and preventing accidental 
operation of the press since the 2-way valves are closed 
when unenergized. 

Jogging switch on the control box adjacent to the 
start-stop button was installed to give neutral operation 
and manual operation when necessary for die changes. 
Up or down merely connects the circuit as described 
above, but putting the switch in neutral position releases 





Fig. 1. Each of the four type 2050 tubes in this circuit control one of the four adjustable timing functions for the mold- 
ing cycle, providing greater accuracy and easier adjustment over a wider time range than mechanical timers. Control box 
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shown at lower left contains start-stop buttons, jogging switch with neutral position and pilot light. 
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Fig. 3. All parts of the electronic timer except the con- 
trol box are mounted behind the panel of this steel 
cabinet. Calibrated dials control setting for first three 
time periods; knob at bottom center adjusts fourth 
timer. Counter at left gives a production check, right 
counter records actuations of safety stop. 


the 2-way valves regardless of position of the 3-way 
valves, immediately stopping the platen in any position 
desired. The control box contains a start button, emer- 
gency stop button, jogging switch with neutral position, 
and pilot light indicating completion of cycle. Control 
box is mounted at arm level on the right hand supporting 
column of the press for ease of operating. The timing 
controls are enclosed in a locked steel cabinet box, as 
shown in the illustration, available only to the foreman 
or other authorized persons. After a suitable operating 
schedule has been decided upon and set up, the box is 
locked and the operator has only to employ the control 
box. 

Time cycle of each step is individually adjusted by 
varying the capacitor by-pass resistors shown in Fig. }. 


Three way valves are 
erergized when 
press is closed 


cylinder 


Fig. 2. Operating functions of the press are controlled by 
2-way and 3-way solenoid air valves, energized by the 
electronic control circuit. Two-way valves are open only 
when energized, preventing accidental press operation. 


These resistors are arranged in the form of decade tap 

switches, with three sets of dials. The fourth is a 
dialless knob at the bottom center. <A typical arrange- 
ment is shown in Fig. 3. The three sets of dials control 
the first three steps of the timing sequence ; the dialless 
knob controls the fourth step, opening of the press. As 
shown, the decade dials are in sets of two, the top of each 
pair gives times from 1 to 10 sec in steps of one sec 
and the lower 10 to 100 sec in steps of 10 sec. The lef: 
toggle switch controls the power to the timers, the other 
is not used in the particular sequence described. 

Two counters are incorporated in the timer. Counter 
on the left records operations of the press, a production 
check. The other counter records the operation of the 
safety button, a check against the use of this button to 
shorten the time cycle. 

In practice, application of electronic sequence timing 
control completely eliminates the timing problem and 
results in such control that an excellent product is 
turned out at all times. Compared with older presses, 
rejects dropped from a high figure to well under 1 per 
cent. One operator can now operate six presses with 
ease. Use of these controls enhances the benefits ob- 
tained by using preheated pills instead of powder. By 
operating the pill preheater and control timer as a unit, 
complete control over the temperature of the pill is 
obtained, impossible previously without close time con- 
trol of the press cycle. 


Improved Magnet Wire Insulation Discussed 


Certain problems related to the use of plain enameled 
copper magnet wire are discussed by Ray Reading, 
standards engineer, Belden Manufacturing Company, 
Chicago. Although wire of this description is usually 
coated with a tough, abrasion-resistant insulating film 
that is chemically inert to many solvents, these desir- 
able properties present a perplexing problem in a com- 
pleted winding of fine wire when it becomes necessary to 
remove the enamel insulation preparatory to making 
soldered electrical connections. This problem is espe- 
cially aggravated when the winding is composed of wire 
measuring 0.004 in. in diam, or finer. 

Mechanical methods for removing the enamel, such 
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as brushing, scraping or sanding, are usually successful 
on wires of heavier cross section. Such methods when 
applied to fine wire of low breaking strength result in 
frequent loss of leads and scrapped coils. Litz wire coil 
leads composed of several strands of fine enameled wire 
with an overall textile covering are extremely difficult 
to prepare for soldering. The textile must be removed 
and then the enamel coating on the individual wires. 
It is readily understandable that this operation is one 
of the greatest contributing factors to rejected Litz 
wire coils. 

Chemical removers have gained some favor as a 


(Continued on page 126) 
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LP Record System Arrives 


New long playing, high fidelity record promises to be a 
significant development in the radio-phonograph industry. 


ITH substantial improvement in quality of re- 

production and a four-fold increase in playing 

time, the new microgroove record recently of- 
fered by Columbia Records promises to increase the 
market for radio phonographs. Sensing the ready ac- 
ceptance of the buying public to longer playing records, 
makers of record players have lost no time in developing 
units designed for the special needs of the LP (long 
playing) record. 

Since its grooves are about 
ventional records, the LP disc allows closer spacing of 
grooves and more grooves per record. Playing speed 
of 3314 rpm, instead of the regular 78 rpm, further in- 
creases the playing time to about 23 min per side or 
the playing equivalent of four standard records. With 
changers now available handling twelve 10-in. LP 
records, continuous playing time with a single loading 
has been increased to 4 hr. 

Slower speed and smaller grooves with conventional 
recording and reproducing equipment would result in 
less satisfactory frequency response, more record scratch, 
rumble and quaver. But each of these problems have 
been successfully met in the new LP record and play- 
ing methods. 

Recording grooves are formed on flexible discs of 
Vinylite, a thermoplastic (relatively soft material) which 
offers a substantial reduction in surface noise and bet- 
ter frequency response. However, with the sharper 
needle radius required for these grooves, much lighter 
stylus pressure is necessary to prevent rapid wear. 
Needle pressures in the range of 8 to 10 grams are pro- 
vided with some reproducers as low as 5 grams. This 
compares with 30 to 35 grams for ordinary records. 


14 as wide as for con- 


In this Admiral com- 
bination, a_ special 
pickup and two- 
speed motor is pro- 
vided for playing 
microgroove records. 
Long playing Vinyl- 
ite records run at 
3314 rpm and re- 
quire needle pres- 
sures of \% os or 
less to prevent wear. 
The record changing 
function in this 
player works only on 
the pickup for 
standard records. 
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Because of the shallower and narrower groove, needle 
excursion is much less. Resistance to side pressure 
must also be low to keep down wear. Consequently, the 
power available to operate the needle is only about 20 
per cent of the amount supphed to a standard reproduc- 
er; yet about the same electrical energy must be fed to 
the amplifier. In addition, to take advantage of the 
high frequency capabilities of the recording surface, the 
reproducer must operate over a much wider frequency 
range. 


Pickups Designed for Light Pressure 


The answer to these problems have required improve- 
ments in pickups, tone arms, turntable drives and ampli- 
fiers. Philco’s answer to the pickup problem is a new 
type of miniature composite crystal unit and driver. 
Metal foil coatings on both sides of the crystal serve as 
electrodes. For humidity resistance, the crystal is then 
coated with waterproof shellac, dip-coated with a rubber 
membrane, and sealed in a cartridge with pyseal, a 
material originally developed for high vacuum work. 

In the General Electric pickup, the crystal cartridge 
has been designed with a low-mass stylus assembly 44 
smaller than previous models. The design incorporates 
variable reluctance, and a softer load-deflection rate for 
better “compliance.” 

Needles for LP pickups must have much smaller tips 
to work in the shallower grooves. Conventional needles 
have a tip radius of about 0.0025 in., while a radius of 
0.001 in. is required for microgroove records. The con- 
ventional tip will not even fit into the smaller groove. 
Tips of sapphire or osmium alloy are generally used. 
With the light pressure essential for reduced record 
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Microgroove record playing attachments for _ radio- 
phonograph combinations. The General Electric unit 
(right) requires a preamplifier when one is not incor- 
porated in an existing phonograph. The Philco unit 


wear, needle life is increased as well, some suppliers 
promising a year of record playing from one needle. 

Along with lightness and free turning, tone arms have 
to be stiffer and less subject to vibration. Since the 
needle movement is much less, the crystal support must 
also be more stable. In addition, to deliver the higher 
frequency response, much higher accelerations must be 
introduced through the needle with no resonant vibra- 
tion in the tone arm. Accelerations as high as 50 to 100 
g’s are regularly encountered. 

Various methods are used to obtain the required 
combination of stiffness and light weight in the tone 
arm. The Philco design has a channel section provid- 
ing a high rate of stiffness to mass, not only in bending 
but also in torsion. To reduce the lateral friction the 
tone arm is supported on a needle point bearing. 

Extending the low frequency range and increasing 
the sensitivity of the pickup also brought the problem 
of rumble. Vibration in the motor armature, speed 
reducer or turntable is picked up by the reproducer. 
Any play or looseness in the tone arm also introduces 
low frequency signals. In general the solution has been 
to dynamically balance motor rotors and eliminate gear 
drives. Tone arms are rubber mounted to further isolate 
low frequency vibration. 

The problem of providing for both the regular and 


Electrovox Company, Inc. 


TOP OF 
RECORD 


001" RADIUS 


APPROX 
0005” RADIUS 


With nearly three times the number of grooves per 

inch, shallow microgroove records require needles 

(right) with much smaller radius than for standard 

records (left). Sapphire or osmium tips are used for 

long needle life, and low needle pressure to reduce 
record wear. 
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(left) plays microgroove records into any make radio 
or phonograph. Delivery of the full frequency range 
in the record, of course, requires high fidelity amplifi- 
cation and speakers. 


microgroove records in a record player has brought 
several different types of answers. One is a record play- 
ing attachment to be added to an existing phonograph. 
These attachments provide a 3344 rpm turntable and a 
special pickup, and are designed to be permanently wired 
by a service man into an existing record player ampli- 
fier. While satisfactorily playing the LP records, the 
full available range of frequency response will not be 
delivered unless the existing amplifier has matching 
high fidelity and full frequency range. To a good many 
users high fidelity might not be recognized or wanted if 
available. But for those who do want a range frequency 
response adequate for microgroove records, specially de- 
signed high fidelity amplifiers have been developed. 
These units incorporate a 110 volt a-c outlet for the 
phonograph motor and power output of 10 to 15 watts 
with a flat response from 30 to 15,000 cycles. 


Dual Record Players for Both Types 


Several new radio-record player radio combinations 
are now on the market with high fidelity amplifiers, 
with dual tone arms and two-speed turntables. Several 
methods of interlocking have been developed to keep the 
customer from trying to use the wrong reproducer for 
the type of record in place. In one design a switch is 
incorporated in the speed changing lever which cuts in 
only the reproducer for the speed selected. Thus, no 
sound is produced if the wrong tone arm is placed on 
the record. 

Record shut-offs for LP records have their special 
problems too. Because of light needle pressure, the 
shallow groove and resulting low side pressure available, 
trips must operate with very low energy. One trip re- 
quires less than 2 grams to shut off the motor. 

To deliver the full frequency range available from 
the microgroove record not only requires high fidelity 
amplification but also wider range speakers. Low fre- 
quencies in particular require special attention, such as 
larger effective baffles for table models and tone cham- 
bers for consoles. 

For record changers the problem is still more critical, 
but a changer appears to be essential to obtain the full 
benefit of the long playing feature of the new records. 
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are available 
from MULTIPLE 


sources of supply 





With the cross recessed head screw 
rapidly becoming the preferred screw for 
all types of industrial assemblies, it is 
all-important to be sure that present and 
future needs can be supplied. 


Since Phillips is the only cross recessed 
head screw with multiple sources of sup- 
ply, Phillips Screws are your logical 
choice. And this is just one of the five 
important reasons why only Phillips 
Screws give you all the advantages of the 
cross recess design. 







this new Fact-Full Booklet 


that lets you in on the impor- 
tant facts you can’t afford to 
overlook when you choose 
cross recessed head screws. 


It’s FREE. Use the coupon. 


Phillips Screw Mfrs., 
¢c/e Horton-Noyes Co. 
1800 Industrial Trust Bidg. 
Providence, R. 1. EM-35 


Send me the new booklet — “How to Select Recessed 
Head Screws for Practical Production Driving”. 
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Rigidity and freedom from vibration are essential in 

the tone arm to faithfully reproduce low frequencies 

in microgroove records without rumble. Section of die- 

cast tone arm in the Philco pickup is designed for 

minimum weight with maximum rigidity both in bend- 
ing and torsion. 


In addition, the close spacing, shallowness of grooves 
and the light weight of the reproducer, requires a steady 
hand in placing the needles on a record without bump- 
ing across grooves. Automatic set down and pick up of 
the reproducer would therefore be-an advantage. 

One manufacturer, Webster-Chicago Corporation, has 
developed an automatic record changer to take both 
standard and LP records. A switch and a tilting tone 
arm brings either a regular tip needle for standard discs 
or a finer tip needle for microgroove records into play 
at proper needle pressure. To initiate the record chang- 
ing cycle a velocity trip mechanism is provided which 
requires less than 1 gram side pressure. After the last 
record is played the pickup moves to a rest position and 
the turntable continues to revolve until the speed selec- 
tor. switch is moved to neutral. In neutral position the 
motor is switched off and all drive wheels are disen- 
gaged preventing dents or flat spots from developing 
in the rubber faced drive wheels. 


* © Cold-Welding Process 
for Aluminum Announced 

A recently announced British development for the 
cold-welding of aluminum, certain aluminum alloys and 
other metals, is expected to be of considerable value in 
electrical applications. Typical use could be the joining 
of aluminum and copper strip at room temperature. 
The development of the welding process is the work of 
the General Electric Company’s research laboratories in 
London. 

The process calls for the application of heavy pres- 
sure to the work pieces by specially designed dies. The 
pressure is not only sufficient to bring the two surfaces 
into intimate contact but also to develop a contact 
temperature that serves to heat the two pieces of metal 
so that they become welded. For the most efficient 
results it is essential that the oxide film characteristic 
of aluminum and its alloys should be removed, and the 
clean surface thus developed must not be contaminated 
or handled. Chemical methods of cleaning are unsuit- 
able, and it has been found that consistently good welds 
are obtained after using a power-driven rotary scratch 
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High fidelity amplifiers are required to deliver the full 

frequency range obtainable from microgroove records. 

This Bell Sound System unit, delivers 10 watts at less 

than 3 per cent distortion, and has a frequency response 
flat within 34 db from 30 to 15,000 cycles. 


Dual speed, dual groove record changer designed by 
Webster-Chicago for use as standard equipment on 
radio-phonograph sets. The changer has two needles, 
one regular tip for standard discs and a microground 
tip for microgroove records, the tone arm tilting to 
bring the proper needle into position. The changer 
provides for either manual or automatic play. 


brush. Steel-wire brushes having a surface speed of 
about 3000 fpm have been found to be the most satis- 
factory. 


© © Visual Aid in Nuclear Energy 

For those designers who anticipate facing problems 
involving atomic power and the use of isotopes, a series 
of six wall charts recently prepared by Westinghouse 
Electric Corporation form a good introduction to un- 
derlying physics. Subject matter for each of the charts: 

1. Ten basic particles important in nuclear physics 
How nuclei are put together 
Natural and man made nuclear reactions 
. Apparatus for detecting and inducing reactions 
Useful applications for atomic energy 

6. Experimental and engineering achievements in 
nuclear physics 

Charts measure 25 x 36 in., are lithographed in 2 
colors on heavy stock and accompanied by a 32-page 
supplementary text. Complete set obtainable for $1.50 
from Westinghouse School Service, East Pittsburgh, Pa. 
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Transducers for Measuring 
Mechanical Displacements 





Two recently developed methods—a mechanical system 


with exceptional sensitivity and an electrical method 


Highly sensitive mechano-electrical transducer, which 
transforms slight displacements into large changes of 
resistance, current, or voltage, is being developed at the 
National Bureau of Standards as part of a project on 
basic instrumentation for scientific research supported 
by the Office of Naval Research. Active element of 
device is a helical or conical spring so wound that the 
initial tension varies but slightly along its length. When 
the ends of the spring are pulled apart, the turns sepa- 
rate one by one rather than simultaneously. (See Fig. 
1.) Suggested applications in scientific apparatus and 
industrial equipment include strain gages, pressure ele- 
ments, accelerometers, electric weighing devices, auto- 
matic temperature controls, d-c/a-c inverters, and volt- 
age regulators. 

Preferable construction (see Fig. 2) for the trans- 
ducer is a four-arm bridge of which each arm is a 
variable-resistance spring. An increase in applied ten- 
sion elongates one pair of springs and shortens the other 
pair. The resistive unbalance of the bridge is indicated 
by a galvanometer, and thus gives a measure of the dis- 
placement. Since the voltage can be nearly reversed 
through the bridge, the output voltage can be theoret- 
ically twice the input voltage. 

Resistance variation can be obtained over a relatively 
wide range. At one extreme, with the spring completely 
closed, the electrical resistance approximates that of a 


Fig. 1—Mechano-electrical transducer developed at Na- 
tional Bureau of Standards for extremely sensitive in- 
strumentation work is basically a spring wound with 
variable tension and progressively greater separation 
along length when stretched. Changes in separation of 
the ends will thus vary its electrical resistance over a wide 
range, and this property of the device is applied to the 
transformation of small displacements into greatly 
amplified changes in electrical characteristics. 
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operating with little or no external actuating force. 








closed cylinder; on the other hand, when the spring is 
completely open, the resistance is that of the total length 
of the coiled wire. Displacements as small as 0.00001-in. 
can be easily measured without the aid of amplifying 
devices owing to the fact that the percentage change in 
resistance may be hundreds of times greater than the 
percentage change in length. 

The spring transducer provides a sensitive means for 
conversion of any mechanical displacement to a change 
in an electrical quantity that can be precisely determined. 
Connected to another transducer that gives a mechanical 
displacement output (for example a bimetallic tempera- 
ture-sensitive strip), the combination gives an easily 


measurable electrical output. 
Several methods have been used to obtain the desired 
















Fig. 2—Experimental model of the mechano-electrical 
transducer takes the form of a Wheatstone bridge, each 
arm of which is a helical spring so wound that the turns 
separate one by one rather than simultaneously. As a 
spring is slightly stretched, its resistance is greatly in- 
creased. Longitudinal displacement of the rod which 
bisects the apparatus is being produced by the addition 
of small weights below. This elongates one pair of 
springs and shortens the other pair and resultant unbal- 
ance, as indicated by galvanometer, indicates the oc- 
curred displacement. 
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Leads 
: Primary 


Special stee/ 
armature 


Fig. 3—Voltages induced in the two end coils when 
the center coil is energized depend on the position of 
the armature. Induced voltage is linear with respect 
to armature displacement, and the armature moves with 
little or no friction or reaction force. 


variation of initial tension of the spring along its length. 
These include: Conical winding; varying the angle of 
feed of the wire on a uniform mandrel; or varying its 
tension as it is wound. To obtain maximum sensitivity 
the variation in initial tension is made quite small. Con- 
tact resistance between successive turns of the closed 
spring is decreased by building into the spring a high 
average initial tension by coating the turns with 0.0001 
in. of gold. Nickel-alloy wire has been largely used 
owing to its characteristics of high resistivity and rela- 
tive stability of mechanical properties under temperature 
change. 

In the system described above external force is re- 
quired to extend the spring and thus cause a response. 
Another type of transducer developed by Automatic 
Temperature Control Co., Inc., and recently applied to 
an instrumentation system operates with little or no 





‘ig. 5—Bourdon tube pressure element working 

through a transducer provides high magnification which 

greatly increases working range and reduces hysteresis. 

Response is accurate to \%4 per cent and sensitivities as 
high as one part in 12,000 are obtainable. 
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A-c voltmeter 
Q/ volts 
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“Bucking "output of 


Armature suspended : 
ature suspend secondary corls 


from tip of Bourdon tube 


a-c input fo | 
primary coil 


Fig. 4—As armature is moved by pressure element, the 
two end coils (connected in series bucking relationship) 
feed a center zero a-c voltmeter. Full scale deflection 
(0.1 volt) is obtained by an armature movement of 
0.05 in. with 3 volt a-c supplied to primary coil. 


reaction on the transmitting element. Actuation requires 
so little energy that the transducer can be driven by 
sensitive pressure measuring devices without introduc- 
ing appreciable friction, and the resulting electrical 
response is linear with respect to mechanical displace- 
ment. 

This system is essentially a differential transformer 
with a linear response. The transformer, shown in Fig. 
3, consists of three coils wound on a non-conducting 
non-magnetic core with a free moving armature of mag- 
netic material inside the core. Only the middle or 
primary coil is energized, with a-c, and magnetic flux 
generated by this coil induces a voltage in each of the 
end coils. When the armature is centered in the ener- 
gized coil, induced voltages in the end coils are equal. 
If the armature is moved from its centered position, the 
induced voltage will be greater in the coil toward which 
the armature moves. Connecting the two outer coils in 
a series bucking relationship as shown in Fig 4 results 
in a linear voltage output of approximately 0.1 volt for 
an armature displacement of 0.05 in. in either direction 
from the null point. 

As applied to a Bourdon tube pressure element, Fig. 
5, this system provides full scale deflection of a center 
zero a-c voltmeter which therefore can be readily cali- 
brated in terms of pressure. 


Applications to Control Equipment 


Amplification can be used instead of a direct reading 
voltmeter to provide greater sensitivity or to operate 
control equipment through relays, or two transducers 
can be used with an amplifier for remote recording, 
servo or null balance circuits. For these functions, one 
element is connected to the measuring system, and a 
second element is geared to a motor drive which sup- 
plies the power for balancing the system. When both 
transducers are in identical positions, their outputs are 
equal and if connected opposite in phase, the resultant 
input to the amplifier will be zero. When the armature 
connected to the measuring element is moved, the dif- 
ferential voltage produced, after amplification, can be 
made to energize the motor so as to restore balance be- 
tween the two transducer elements. 

Since this type of transducer is a voltage producing 
device, a number of elements may be connected in 
series to give an electrical output which may be the sum, 
difference or average of several variables. Sensitivities 
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-— MAGNETIC CONTACT easily set to make 
contact at any point on scale 


This new Weston combines the features 
of an indicating device with the advan- 
tages of an alarm or control instrument. 
A contact arm, mounted as shown above, 
is easily set to make contact at any tem- 
perature on the scale. 

A terminal block on the periphery of 
the case makes electrical connection 
easy. The thermometer is all-metal, typi- 
cally WESTON in ruggedness and relia- 


bility, with accuracy of +1% as an 
indicating thermometer, and +142% as 
a contact making device. It is supplied in 
two types—for operation on either in- 
creasing or decreasing temperatures. 

For complete information see your 
local WESTON representative or write 
Weston Electrical Instrument Corpora- 
tion, 582 Frelinghuysen Avenue, Newark 
5, New Jersey. 


Albany + Atlanta © Boston » Buttalo + Charlotte ¢ Chicago + Cincinnati « Cleveland * Dallas + Denver + Detroit » Houston + Jacksonville * Knoxville © Little Rock + Los Angeles + Meriden + Minneapolis + Newark 
New Orleans + New York + Philadelphia + Phoenix + Pittsburgh * Rochester * San Francisco + Seattle « St. Louis + Syracuse + Tulsa In Canada, Northern Electric Co., Ltd., Powerlite Devices, Ltd. 
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as high as one part in 12,000 are said to be obtainable, 
and low voltages used simplify electrical transmission. 
Both indicating and recording instruments embodying 
this transducer principle have been developed with inter- 
esting features. A round scale indicator with a 12 in. 
dial produces full scale, dead beat response in less than 
two sec with an accuracy of % per cent of reading. 
Range suppression or scale expansion are readily ac- 
complished electrically, and zero adjustment is easily 
checked. Multiple channel indicators and recorders in- 
volve simple wiring and switch selection. Scale lengths 


@ @ Tri-Nation Conference Hopes to 
Finalize Screw-Thread Standards 


An important international meeting in the field of 
standardization, scheduled for November at the National 
Bureau of Standards in Washington, D. C., is seen likely 
to result in agreement on standards for screw threads. 
The meeting will bring together representatives of gov- 
ernment committees and standardization groups from 
Great Britain, Canada and the United States. 

The conference will be based on separate documents, 
sponsored by the standardization group or groups of 
each of the countries concerned. These documents, 
setting forth the Unified Screw Thread Standard will 
be in agreement on all fundamental points relating to 
the standard, but may differ in minor details and will 
differ in arrangement and general make-up. Purposes 
of the joint conference are to assure that there is com- 
plete agreement on all fundamentals. 

Two documents will be presented by the USA group. 
One will be the Proposed American Standard for Uni- 
fied Screw Threads prepared by the Sectional Commit- 
tee on the Standardization and Unification of Screw 
Threads, organized under the American Standards 
Association and sponsored by the American Society of 
Mechanical Engineers and the Society of Automotive 
Engineers. This document will represent the agreement 
on the Unified Screw Threads by American industry. 
The second document will present the standard as 
adopted by the Interdepartmental Screw Thread Com- 
mittee (successor to the National Screw Thread Com- 
mission), composed of members of the Departments of 
the Army, Navy, Air Force, and Commerce and will 
represent the agreement on the Unified Screw Threads 
of these Departments of the Federal Government most 
concerned with screw threads. 

The Unified Screw Thread Standard was formulated 
in five major and several informal conferences of repre- 
sentatives of the countries concerned. The basic attempt 
was to unify the British Standard Whitworth Thread, 
having an angle of 55 deg and the American National 
Thread, having an angle of 60 deg. In 1926 a proposal 
of a British mission for a basic thread angle of 57% deg 
as a compromise was not considered acceptable to the 
United States. 

Further meetings were held in 1943 and 1944 and in 
September-October, 1945, a conference on Unification 
of Engineering Standards was held in Ottawa, Canada. 
At this conference a unified form of thread having a 
60-deg angle, together with standard sizes and pitches, 
was agreed upon. This laid the foundation for the 
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as great as 72 in. are obtainable in indicating instruments. 

While a Bourdon tube element, as illustrated, is an 
obvious application, the transducer is equally effective 
for bellows, slack diaphragms or float manometer pres- 
sure elements. For measuring temperature, fluid filled 
systems or bimetal elements may be used to displace the 
transducer core. 

In addition to pressure measurement, other suggested 
applications for this principle are: dilatometers, proving 
rings, and measurement of temperature, humidity, 
weight or spring deflection. 


standards to be agreed on, although a great deal of work 
remained to be done in developing and agreeing upon 
classes or grades of fit and corresponding tolerances 
and allowances. 

Basic mathematical formulas for such tolerances and 
allowances were tentatively agreed upon when a small 
British delegation visited the United States in July, 
1948. This action, it is believed, should make possible 
the completion of the standards at the scheduled meeting 
in Washington. 


Improved Magnet Wire Insulation 
Discussed 
(Continued from page 116) 

method for removing enamel insulation from the finer 
wire sizes. However, there are serious objections to the 
use of these materials. From the standpoint of time 
element, it is necessary to use the more powerful 
solvents. These solvents should act quickly and at the 
same time must not attack the copper itself. Invariably 
a solvent of this description must be handled with 
caution by the operator to prevent dermatitis. Fre- 
quently the vapors from the chemicals used have greater 
solvent action than the liquid itself. There is danger, 
therefore, that the vapors may attack and soften the 
main winding in addition to the portion of the wire to 
be soldered. 

To eliminate the need for these undesirable extra 
operations in preparing coil leads for soldering, a special 
type of magnet insulation has been developed that is 
composed essentially of cellulose acetate combined at 
elevated temperatures with other resins to produce 
uniform, flexible, abrasion-resistant coatings of high 
dielectric strength. The adoption of this type of enam- 
eled magnet wire, Mr. Reading reports, has resulted in 
substantial reductions in the unit cost of many different 
types of fine wire windings. 

Temperatures ordinarily used in soldering pots and 
for soldering irons are satisfactory to remove this insu- 
lation and to make soldered connections. At tempera- 
tures such as these, it is usually found that plain 


enameled wire of the oleoresinous type may char and 
leave an unsuitable surface for soldering. 
Soldering operations consist merely of wrapping the 


wire around a terminal or heavier lead wire. The 
connection is then made by applying a rosin flux and 
soldering in the usual manner by dipping or with a 
soldering iron, Litz wire constructions having nylon 
yarn or cellulose acetate yarn coverings can be soldered 
in the same manner without the necessity for removing 
the textile covering. 
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NEW PROTECTIVE COATING j , 


Sor . : 4\ 


MARVINOL VR-10, the versatile vinyl resin, 

offers superior stability in protective coatings from 
raincoats to jackets and coatings for wire. Here are 
some of the advantages it offers you... 


MORE STABILITY ... In processing and in end pro- 
ducts, Marvinol offers you greater stability . . . superior 
resistance to heat, light, oils, acids, aging, wear and 
other normally destructive forces . . . more positive 
flexibility in low temperatures. High molecular weight 
gives Marvinol coats and jackets extra toughness and 


“dryness.” 


MORE VERSATILITY . . . Marvinol is easy to 
formulate for extruding, injection molding and many 
other processes . . . it’s among the most versatile vinyl 












resins. Wire coatings made from Marvinol may be brilliantly 


or delicately colored . . . are easily cleaned. 


MORE UNIFORMITY . . . Marvinol resins are a development of 
Martin research and Martin’s quarter-century of plastics experience. Pro- 
duced in the world’s most modern chemical plant, they assure unexcelled uniformity. 
The Glenn L. Martin Company does not compound or fabricate in the plastics field. If you 

make or coat wire, our sales engineers and customer service laboratory offer full technical 
cooperation. If you buy or use finished wire, write to Chemicals Division, Dept. E-11, The Glenn 
L. Martin Company, Baltimore 3, Maryland. 


\, — (fanhin. Wh e - 
i 
RESINS, PLASTICIZERS AND STABILIZERS PRODUCED BY THE CHEMICALS DIVISION OF 
THE GLENN L. MARTIN COMPANY + AN INTERNATIONAL INSTITUTION 


“BETTER PRODUCTS, GREATER PROGRESS, ARE MADE BY MARTIN.” 
NOVEMBER 1948 
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Materials, Equipment, 
Electrical and Mechanical Parts, Finishes 





D-C MOTORS 


Line of heavy-duty motors (Form W Series 600) de- 
signed for auxiliary drives in steel mills, crane service, and 
other related applications. Motor is adaptable for totally- 
enclosed non-ventilated or separately ventilated, and also 
available in self ventilated construction cooled by a fan 
mounted at rear of armature. In the totally-enclosed non- 





ventilated motors, back ends of the coil supports provide 
fan action. Special grease slingers keep grease and dust 
away from commutator and windings; readily removable 
bearing caps facilitate inspection; split brushes and four 
interpoles give improved commutation. The improved solid 
cylindrical roller bearings are supported against thrust and 
radial loads; bearings close to load reduce shaft stress. 
Motors are available for 230 volts and in all frame sizes 
and ratings outlined in AISE Standard No. 1, from 5 to 150 
hp. Crocker-Wheeler Electric Manufacturing Co., Div. of 
Joshua Hendy Corp., Ampere 3, N. J. 


COMPACT SOLENOID VALVE 


Low watt input solenoid valve is available in three body 
materials for specific requirements: (1) aluminum, for 
fluids such as air, water and certain fuels; (2) brass, for 
fluids whose electrolytic agents are more pronounced; (3) 
stainless steel, for fluids which are damaging to most metals 





and for foods or beverages. Unit is suitable for many uses 
including clothes dryers, machine shop equipment, soft 
drink dispensing machines, and _ laboratories. 

valve features a simple valve seat arrangement. 


Solenoid 
It will 


operate under pressure ranges from zero to 600 Ib per sq in. 
Normally a closed valve, it opens when current is turned 
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on. Claimed to be free from hum or chatter. Available in 
a variety of voltages; 32, 60, 115, 220, and 440 volts a-c, 
and 6, 12, 24, 32, 60 and 115 volts d-c. Caltron Products 
Co., 1406 S. Hobart Blvd., Los Angeles 6, Calif. 


MINIATURE SELENIUM STACKS 


High-current miniature selenium rectifiers (RS400, 
RS500) with current ratings of 400 and 500 ma are in- 
tended for use in low cost television, radio, and electrical 
appliances. These stacks in television receivers, used as a 
single half-wave rectifier, supply all the d-c power required. 
This makes possible the design of a-c and d-c television 
sets, use of fewer special vacuum tubes, and lower rated 
condensers. Used in radio circuits, large current capacity 
of selenium rectifiers makes it possible to filter filament 
supply and eliminate power hum. Federal Telephone and 
Radio Corp., Selenium and Intelin Div., 900 Passaic Ave., 
East Newark, N. J. 


A-C D-C RELAY 
Miniature size control relay (Type 118 XBX) designed 
to operate on d-c and a-c, as well as on halt-wave rectified 
a-c. Relay has DPDT contacts rated at 2 amp, 115 volts 





\ 


a-c. Normal d-c operating power is 0.15 watts with a 
maximum coil resistance of 2,200 ohms. A-c relays operate 
on approximately 9 volt-amperes with coils up to 115 volts 
and 60 cycles. Feature of relay is the magnetic structure 
which utilizes two working air-gaps and gives high sensi- 
tivity on d-c. The open type relsy is 14% in. long x1 in. 
wide x 1% in. high, weighing approximately 2 oz. It can 
be housed in metal enclosure 134 in. square and 134 in. 
high (as shown at right) and equipped with a vacuum tube 
octal base. Relay is adaptable to hermetic sealing. Struthers- 
Dunn, Inc., 150 N. 13th St., Philadelphia 7, Pa. 


PAPER BASE PHENOLIC LAMINATE 

Phenolic resin laminate (Grade 780) with high electrical 
resistance is particularly suitable for application in the 
radio and television industry. Insulation resistance of 1/16 
in. thick sample is 10,000 megohms when tested according to 
the ASTM method and 2,500 megohms under JAN-P-13 
specifications. Material is said to have improved electrical 
properties and dimensions when exposed to high humidity 
conditions. It is hard in the cold state but can be readily 
punched hot. Tensile strength with and across grain is 
12,000 and 10,000 psi respectively. Rockwell hardness is 
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The new UARCO FM Portable Autographic Register 
offers another good sample of the way in which molded 
plastics can improve the utility and appearance of a 
product and, at the same time, lower the cost. 

One of the prime requirements of the housing for this 
item is minimum weight. With this, however, must be 
coupled strength and durability. To accomplish this, 
UARCO makes the cover of heavy gauge aluminum. 
The body is molded of extra strength phenolic mater- 
ial by Chicago Molded. 

Here we have the ideal combina- 
tion ...a light weight housing that 
has all the rugged strength needed to 
withstand the wear and tear that a 
portable unit invariably received. It’s 
good looking, too. The anodyzed al- 
uminum cover forms a pleasing con- 
trast with the gleaming black of the 
molded plastics body. 


BY CHICAGO MOLDED PLASTICS 


et ey tele 
MOLDED 


PRODUCTS 
CORPORATION 


1024 N. Kolmar Ave. 










- THE 


HOUSING 
SITUATION 


Mighty important, also, is the cost. Because the body is 
molded of plastics, this complex shape, complete with 
its lugs, bosses, and partitions is formed in a single 
operation. Assembly time is reduced to a new low and 
there is no finish to be applied. As a result, UARCO is 
able to sell this new unit at a lower price than its pre- 
decessor . . . and that in the face of rising production 
costs. 

Yes, it’s a Chicago Molded job throughout . . . engin- 
eering, mold-making, molding and finishing. It’s typi- 
cal of the work Chicago Molded is do- 
ing for leaders of industry . . . and has 
been doing for more than a quarter 
century. Perhaps it gives you an idea 
of how molded plastics might be util- 
ized to improve your product and low- 
er its cost. Why not talk it over with a 
CMPC Development Engineer? 
There’s no obligation. Phone or write. 


Chicago 51, Illinois 


Representatives in principal industrial centers 


COMPRESSION aad section molding of all plastic materials 
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STEEL 


| Every Kind 


i} 
| Quick Deli 
| PRINCIPAL PRODUCTS: 
| 
BAR S—carbon & alloy, hot TUBING—seamless & welded, 
i rolied & cold finished boiler tubes 
STRUCTURALS—channels, STAINLESS—Allegheny sheets, 
angles, beams, etc. bars, tubing, etc. 


PLATES U, M. & sheared, REINFORCING bors & occess. 
Inland 4-Way Floor Plate BABBITT bearing metal 


SHEETS—hot & cold rolled, MACHINERY & TOOLS for met- 
many types & coatings al fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, 
' Pitiladelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicago, Milwaukee, St. Lovis, Los Angeles, San Francisco 
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105, M scale; dielectric strength for 1/16 in. specimen is 
900 v/m, short time method; and dielectric constant is 4.3 
at 10® cycles per second. St. Regis Paper Co., Panelyte 


Div., 230 Park Ave., New York 17. 


Because of the wide spacing between input and output 
shaft, speed ratio of 96 to 1 can be furnished in a single 
reduction. Unit incorporates only two moving parts— 





rotor and worm shaft, gear and countershaft. Available for 
speeds as low as 9 rpm. Steel worm engages a bronze gear 
immersed in lubricant, and all parts are splash lubricated. 
Motors are semi-enclosed or totally enclosed, single phase or 
polyphase for 60 or 50 cycle current. Motor sizes range 
from % to 1% hp with standard speeds of 3600, 1800, 1200, 
and 900 rpm. Main frame is a heavy one-piece construction 
designed to withstand all torque loads. United Electric 
Machinery Co., 1824 N. 72nd Court, Elmwood Park 35, III. 


CARBON RESISTORS 
Deposited carbon resistors (Type DC) are said to pro- 
vide high stability and low voltage coefficient, and assure 
low capacitive and inductive impedance in high frequency 
applications. Type DCF and DCH are for applications up 
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to 1 watt and 2 watts respectively. Resistors are made by 
depositing crystalline carbon film on ceramic rods. Multiple 
layers of insulating varnish protect each unit, and soft cop- 
per leads are securely anchored to silvered brass caps to in- 
sure positive contact. Resistors are said to combine accu- 
racy and economy for close-tolerance applications. They are 
available in three tolerances: 1, 2, and 5 per cent. Voltage 
coefficient on a statistical average is approximately 10 
parts per million per volt. Resistance ranges are: type DCF 
from 200 ohms to 5 megohms; type DCH from 500 ohms 
to 20 megohms. International Resistance Co., 401 N. Broad 
St., Philadelphia, Pa. 


ADHESIVE FOR POLYSTYRENE 


Adhesive for bonding polystyrene to itself or to paper, 
cardboard, fabrics, glass, rubber, or certain other plastics. 
Manufacturer states that (1) Solvent power of adhesives is 
controlled to minimize etching, (2) the adhesive has quick 
initial set; assembly can be shipped within two hours after 
adhesive has been applied, (3) proper application of ad- 
hesive results in a clear, bubble-free strong bond, (4) in 
dry assembly, application may be made with a brush, a 
hypodermic syringe, or an eye dropper, since it will flow 
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PHOTACT 


PHOTACT is a. K&E trademark that is 
registered in the United States Patent Office. It is 
the name given by KEUFFEL & ESSER CO., for the 

protection 
TRADEMARK 
customers, to certain papers and cloths and a 
developer and a fixer for making reproductions. 
The name PHOTACT may be properly used only in 
connection with genuine K&E products. 


KEUFFEL & ESSER co. 


NEW YORK * HOBOKEN, N. J. 


CHICAGO ® ST. LOUIS * DETROIT * SAN FRANCISCO 
LOS ANGELES * MONTREAL 
Drafting, Reproduction, Surveying 
Equipment and Materials 
Slide Rules Measuring Tapes 
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Just Remember the Buy-Word in— 


Purchasing Agent: My dog didn’t win even 
third prize! The judge said his ears are 
tooragged... — 

Draftsman: Dog-eared, huh? Hey, that’s 
what wear and tear do to our tracing 
paper drawings at the shop! There'd 
be no more of that if you would order 
Arkwright Tracing Cloth. It stands up 
under time and use. 





Yes, Arkwright has long been the buy-word for per- 
manence in drawings. Unlike tracing paper, it does 
not crack and tatter with repeated use—nor become 
opaque and brittle with time as a file reference record. 
There are six big reasons why Arkwright Tracing 
Cloth is the better buy for amy drawing that may be 
needed later. Keep a supply ready— it’s a paying 
investment! 


Send for generous working samples of Arkwright and 
see how amazingly it passes the critical tests of fine 
draftsmanship. Arkwright is sold by leading drawing 
material dealers everywhere. Arkwright Finishing 
Co., Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 
1. Erasures re-ink without feathering. 
2. Prints are always sharp and clean. 
3. Tracings never discolor or go brittle. 
4. No surface oils, soaps or waxes to dry out. 
5. No pinholes or thick threads. 


6. Mechanical processing creates permanent 
transparency. 


ARKWRIGHT 


TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 25 YEARS 
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between and bond matching joint surfaces; as applied in 
wet assembly by wiping, dipping, or brushing—the rela- 
tively slow evaporation rate is advantageous, and (5) ad- 
hesive is suitable for filling the gap between poorly matched 
joints surfaces by mixing two parts of the adhesive with 
not more than one part of polystyrene. Koppers Co., Inc., 
Chemical Div., Dept. EM 11, Pittsburgh 19, Pa. 


MIDGET RELAY 


Miniature type of relay (Series MTA) is designed for 
a-c operation, suitable for communication and radio appli- 
cations, particularly in receiver and transmitter switching 
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circuits. It is claimed that rectification is not needed to 
obtain chatter free operation. The relay is fitted with twin 
palladium contacts, capable of carrying 2 amp non-inductive 
load. It is available in single or double spring stack with 
any contact combination up to 12 springs. Baked varnish 
impregnated coil, with dissipation of only 0.50 to 0.75 watts, 
will stand constant duty and will operate without hum on 
varying line source within 18 per cent of rated voltage. 
Coils available up to 220 volts. Unit meets UL and JAN 
specifications and is essentially vibration proof. Overall 
dimensions are 1% in. x 1% in. x %e in.; weight 1% oz. 
Potter & Brumfield Sales Co., 549 W. Washington St., 
Chicago 6. 


Miniature thyratron, gas tetrode (RCA-5696) is de- 
signed for relay applications such as counter circuits where 
low-current drain and short deionization time are of prime 





importance. Other features of tube include a steep control 
characteristic essentially independent of ambient tem- 
perature over the range —55 to + 90 deg C, low control- 
grid-to-anode capacitance with resultant low sensitivity to 
line voltage surges, and a low control-grid current per- 
mitting the use of a high resistance in the grid circuit to 
give high circuit sensitivity. Overall dimensions 34 in. 
diam x 13% in. long. 

Forced-air cooled, grounded-grid power triode (RCA- 
5713) has been designed for vhf unmodulated class C serv- 
ice. Tube is particularly suitable for use in grounded-grid 
circuits specifically those of the transmission line type. 
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can improve 
your product, 
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Are you looking for a better way to control tempera- 
ture or pressure, seal shafts or valves against leakage, 
or transmit motion? If you are, it may pay you to 
look further into bellows assemblies. An easy, low- 
cost way to do it is to let our engineering department 
do the looking for you. That’s what the users of the 
bellows assemblies shown above did, and they’re 
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HYDRAULICALLY- FORMED BELLOWS 
AND BELLOWS ASSEMBLIES 


ALL=ALUMINUM OIL COOLERS 
FOR AIRCRAFT ENGINES 





happy about it. Why not send your sketches and 
specifications to us for confidential analysis and rec- 
ommendations? CLIFFORD MANUFACTURING 
COMPANY, 568 E. FIRST ST., BOSTON 27, 
MASS. Offices in New York, Detroit, Chicago, 
Los Angeles. First with the Facts on Hydrauli- 
cally-Formed Bellows. 
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For finer work with greater ease, 
here’s why draftsmen choose the 
Mars-Lumograph #1018: 


1—Superior 4-ply clutch action 
insures a firm grip on the lead. 
This feature, together with 
Mars-Lumograph “ribbed” leads, 
eliminates slip or wobble under 
pressure. 


2—The balance and proportion 
are designed to provide perfect 
ease and freedom from fatigue. 
The painstaking “Old World” 
workmanship necessary to 
achieve this goal is a major fac- 
tor in its construction. 


3—The knurled finger grip as- 
sures firmness under any pres- 
sure even when the hands are 
moist. 


4—Specially ribbed dense 
graphite leads of the companion 
#1904 Mars-Lumograph line 
insure opaqueness with light 
finger pressure. Fine reproduc- 
tions can be made direct from 
drawings. Each lead has a spe- 
cial safety collar which indi- 
cates its degree. 


































Compare #1018 Mars-Lumo- 
graph with the pencil you 
now use. You'll like it! At 
your dealer’s. Write direct 
for nearest supplier or or- 
der a sample direct from 
Dept. 1-C for $1.00. Ob- 
tainable in the 15 degree 
range from ExB through 
6H. 
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S3}-SS WORTH STREET 


NEW YORK 43, N.Y. 





It has a maximum plate dissipation of 250 watts and can be 
operated with full ratings at frequencies as high as 220 
me. Its flanged-grid terminal provides a direct low- 
inductance path to the grid. Radiator is fitted at its outer 
end with an internally threaded bushing to facilitate sup- 
porting the tube. Maximum continuous commercial service 
ratings: d-c plate voltage 1500 volts, d-c grid voltage 
— 250 volts, d-c plate current 300 ma. Overall dimensions, 
2%6 in.x4% in. long. Radio Corporation of America, 
RCA Victor Div., Tube Dept., Harrison, N. J. 


MAGNETIC STARTERS 


Solenoid-operated starters (Bulletin 4112 Size 2 A. C.) 
are for use on polyphase squirrel cage induction motors and 
single phase motors for across-the-line non-reversing start- 
ing. Available with open type construction (as illustrated) 







for built-in or specialized controls, or with NEMA Type I 
general purpose enclosures. Starters can be controlled by 
separate pilot devices or can be supplied with local control 
pushbuttons or selector switches. Features include: high 
are interruption capacity, compact unit construction, ther- 
mal overload protection, long operating life, built-in solder- 
less connectors, and double break silver-to-silver contacts. 
Ratings: 25 hp, 440-550 volts, 3 phase, 60 cycles. Operat- 
ing coils are supplied for 110, 208-220, 440 and 550 volts, 
25 or 50-60 cycle service. Dual voltage coils are available 
for 110/220 or 220/440 volt, 60 cycle operation. Ward 
Leonard Electric Co., 34 South St., Mount Vernon, N. Y. 


MULTI-TURN DIAL 


Intended for use on helically-wound electronic controls, 
the dial registers both the angular position of the slider 
contact (on any helix) and the position of the slider along 





the helical winding. Design features incorporated in turns- 
indicating dial (Duodial) are said to give operating sim- 
plicity and long wear. Unit may be used for controlling 
mechanical feeds that operate on a threaded principle and for 
gear-driven controls where extra dial length is desired 
without wasting space. Unit consists of a primary knob- 
dial A geared to a concentric turns-indicating secondary 
dial B compactly assembled, requiring panel space 2 in. in 
diam. Primary dial indicates rotational position of shaft 


ELECTRICAL MANUFACTURING 








N GS 








» ie -s rian & 2-2-4 TS tee. 3. 2 PA SY €6 HR 


“BENDIX 


gre ways 


with SPEED NUTS*” 


SAYS MR. WALLACE F. OLIVER, 
Vice-President and Director of Engineering, 
Bendix Home Appliances, Inc. 

















E HAVE LEARNED from experience that SPEED “In the blueprint stage ... that’s where we always specify 

NUTS provide eight important savings in the SPEED NUTS. We take full advantage of Tinmerman 
production, assembly and servicing of Bendix home engineering service, too, making certain that we achieve 
appliances ss the utmost in assembly efficiency.” 


It’s possible that SPEED NUTS can provide valuable 
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@ SPEED NUTS save time by simplifying our design problems... savings in your assembly operations. Call your Tinnerman 
@ reduce our total assembly time because they start easier, pull representative for details on our Fastening Analysis 
down faster and do not have to be held with a wrench... Service—he’s listed in major city telephone Siteated 
. — blind location attachments that take less time, less Tinnerman Products, dee, Chevelead 3 Ohio. - 
s ' a ¢ 1, . . . . . es 
@ save us the investment in expensive welding and riveting In Enphond: eee Deanne ed., Treforest 
equipment .. . In France: Aerocessoires Simmonds, S. A, Paris, 
@ reduce our materials costs by performing multiple fastening $e 


functions that eliminate lock-washers and other parts... PRE-LOCKED POSITION 

@ save weight through use of lighter materials without sacrific- 
ing strength or rigidity ... 

e minimize shipping damage to our products by protecting 
fastening against vibration loosening . . . 

@ and... save our servicing time because they will not “freeze” 
to bolts or screws exposed to corrosion. 


DOUBLE-LOCKED POSITION 
Compensating Thread Lock 
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Eleven SPEED NUTS, 7 Latch-type and 4""U"’-type, 
are attached to washer front panel at high rate of 
65 panels per hour. Blind location attachment of door 
sections and lower front panels are then accomplished 
with ease and speed on the moving assembly line. 
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SPEED NUTS were specified for the 
new Bendix Gyramatic Washer while 
it was still in the blueprint stage... 
the result: maximum assembly savings. 
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Right in the storage rack—that’s where "U"’-type 
SPEED NUTS are quickly and easily slipped on by 
hand, ready for vibration-proof attachment 
of these top panels of the Gyramatic Washer. 
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ASSEMBLIES 


PLN SERIES—Designed for 
NE-51 Neon Lamp 


Features: 


e THE MULTI-VUE CAP 

© BUILT-IN RESISTOR 
110 or 220 VOLTS 
EXTREME RUGGEDNESS 
VERY LOW CURRENT 


Write for descriptive booklet 














The DIAL LIGHT CO. of AMERICA 


Foremost Manufacturer of Pilot Lights 
900 BROADWAY, NEW YORK 3, N. Y. 
Telephone—SPring 7-1300 








Vibration 


SPECIALISTS 


Standard Locknuts, Lock- 
washers and Adapters are 
vibration-proof devices for 
holding ball or roller bear- 
ings in place. Hard wear and 
tear cannot shake them loose, 
they are easily removed, and can be used 
again and again. Locknuts can be locked in a 
permanent and correct position by multi-prong 
Lockwashers. 

Locknuts in sizes N-OO through AN-40... 
Lockwashers (multi-prong type) in sizes W-00 
through W-40. Write for Bulletin 27. 

Adapter sizes 7-9-11-13, for shaft sizes 
1 3/16”-1 7/16”-1 15/16”-2 3/16”. 








AAP CCHAAK  -& 
LOCKNUT & LOCKWASHER, INC. 


311 N. CAPITOL AVE., INDIANAPOLIS 4, INDIANA 






PILOT LIGHT | 








and rotating the primary dial through one revolution ad- 
vances the secondary dial one division on its scale, indi- 
cating number of turns of primary shaft. All parts in- 
cluding knob are made of metal. Since dial has no worm 
gear it may be operated from both ends, permitting its use 
with power driven devices. Unit is designed for mounting 
directly on % in. diam round shaft and made in ratios 
(primary to secondary) of 10 to 1, 15 to 1, 25 to 1, 40 to 1, 
and others on special orders. The Helipot Corp., 1011 S. 
Mission St., South Pasadena, Calif. 


SUBFRACTIONAL HP MOTORS 


Continuous-duty shaded pole motor designed with a 
single bearing to assure line up in air gap is said to give 
unusually quiet operation. Motor is intended for use in 





wire recorders, turn tables, fans, and similar equipment. 
It is of the 4-pole type with a no-load speed of 1700 rpm 
and a full-load speed of 1550 rpm. Single bearing consists 
of two sleeve bearings of phosphor bronze, both self- 
lubricating, with space between for oil reservoir packed with 
felt. Motor shown is of open design; can be supplied with 
cover for totally enclosed, or with cover having a_ back 
opening for use with internal cooling fan. Available in 
ratings of 1/100, 1/80, and 1/60 hp with %4, 1%, and 1% 
core stacking respectively, and with fan cooling. Larger 
ratings are available for intermittent service. Electro 
Engineering Products Co., Inc., 4824 W. Kinzie St, 
Chicago 44. 


ROTARY TAP SWITCHES 


High-current multi-point switches (Model 24) are de- 
signed for instrumentation, industrial and laboratory uses 
requiring a sturdy precision switch with constant resistance 
characteristics. Applications include: motor controls, elec- 





trical machine tools, test boards, switchboards, decade boxes, 
production testing, voltage regulators, and portable testing 
equipment. Switch contacts (rated at 25 amp) are silver 
to silver, thereby eliminating thermal voltage. Silver- 
plated brass solder lugs will accommodate up to three 
No. 10 wires. Plates supporting lugs, contacts, and switch 
assembly are made of fabric base bakelite; the rotating 
contact is phosphor bronze cadmium plated. Switches are 
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POTTER & BRUMFIELD, foremost supplier of relays to industry, now makes 
available for the first time their Series MTA telephone type relays for 
AC operation up to 220 volts 60 cycles. “Smaller than your thumb”, this 
midget relay, weighing only I-I/4 oz., measures |-1/2” x 1-7/32” x I/16”. 
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INSIDE 


SPLICE WRAPPED 
WITH 

No. 33°SCOTCH’ 
ELECTRICAL TAPE 


WIS Sy SN TOK S 
WS “ SM QgQua3gqgau SS MAA 
NAAN ~ SN x 
\ ‘ YY YY \ 
IRAQ AGQY 


JUNCTION BOX 


CONDUIT 


First choice for splices 
in tight quarters... 


No.33 SCOTCH” 
Dhuivical TAPE 


Thinness, flexibility and high dielectric and mechan- 
ical strength have made No. 33 “SCOTCH” Electrical 
TAPE first choice for wrapping splices in electrical 
wiring in locations where there is no room for bulky 
installations. Conduits and junction boxes in the walls 
and floors of railroad passenger cars are good 
examples. 

A railroad official said recently: “We have 
included this tape in our specifications for making 
splices in the wiring of new passenger cars, 
where train music and radio are being applied. 
Some of these splices had to be made where 
space was at a premium and your tape (No. 33) 
provided a neat, compact result.” 

If you have an insulating, holding or protecting 
problem and are unfamiliar 
with No. 33 “SCOTCH” 

Electrical Tape, write for 
a free sample today. 


Mode in U.S.A. by MINNESOTA MINING & MFG. CO. 51. Pou! 6, MINN. 


General Export: DUREX ABRASIVES CORP., 63 Wall St., New York 5, N. Y. 
In Canada: CANADIAN DUREX ABRASIVES LTD., Brantford, Ontario 
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provided with ferrule mounting for attaching to panel, 
Contact spacings are normally made at 15, 30, 45, 60 or 90 
deg, but may be supplied in any multiple of 15 deg. Switches 
can be provided with any shaft or mounting ferrule length 
with combinations of shorting and non-shorting decks and 
greater number of contacts per deck. Plates are 3% in. x 
3% in.; mounting ferrule is threaded 34-24, extending 4 
in. beyond switch plates. Shaft diam is 4 in., extending 
¥% in. beyond ferrule. Overall length for single deck switch 
including shaft and terminal lugs is 2 in. plus 1 in. for 
each additional deck. Cole Instrument Co., 1320 South 
Grand Ave., Los Angeles 15, Calif. 


PRECISION POTENTIOMETERS 


High-precision potentiometers designed for computer and 
military applications are available in a wide range of resist- 
ances. Resistors are designed for a high degree of ac 


curacy. Linearity of windings may be obtained to an 
accuracy of 0.2 per cent of total resistance, and for non- 
linear function, the variation of resistance with shaft rota- 
tion may be obtained to 1 per cent of total resistance. Rotor 
take-off assembly utilizes two brushes with metal contacts. 
Other features include phosphor bronze bushings, stainless 
steel shaft, and 360 deg mechanical rotation. Unit is adapt- 
able for use in ganged assemblies. Maximum electrical 
rotation is 320 deg. Complete unit is assembled in a ma- 
chined aluminum base 2 in. diam and 1 in. deep. High- 
precision units are made on special order; semi-standard 
base designs are available in quantity. Technology Instru- 
ment Corp., 1058 Main St., Waltham 54, Mass. 


VARIABLE SPEED TRANSMISSION 
Mechanical transmission (Specon MD) is designed to 
provide infinitely variable within wide 
Unit is suitable for use in continuous 


speeds 
many 


ranges. 
industrial 


processes requiring close speed control such as mixing of 
foods, chemicals, and liquid ingredients. It consists of a 
mechanical differential attached to a standard Link-Belt 
PIV unit. Four models available provide for any speed 
between 0 and 7,000 rpm, either forward or reverse. 
Required speed is set by a hand wheel and indicated on a 
large dial. Vernier dial is available if extremely close speed 
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NEW ELECTROLYTICS 
fully dependable 
TO 450 VOLTS AT 85°C 


ILLUSTRATIONS 
ACTUAL SIZE 


for TELEVISION’S exacting applications 


Designed for dependable operation up to 450 volts 
at 85°C. these new Sprague electrolytics are a 
good match for television’s severest capacitor as- 
signments. An extremely high stability character- 
istic is assured, even after extended shelf life, 
thanks to a special Sprague processing technique. 
Greatly increased manufacturing facilities are now 
available. 

Your inquiries concerning these new units are invited. 


SPRAGUE ELECTRIC COMPANY - NORTH ADAMS, MASS. 


* Koolohm Resistors 


T, M. Reg. U. 5: POOR, ELECTRIC AND ELECTRONIC PROGRESS 
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THE ACME WIRE CO. 
NEW HAVEN, CONN. 
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They're Here! 
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COILS 


This outstanding new treatment for all types of coil 
windings, including windings for ignitions, motors, 
transformers and controls, developed and perfected 
through the coordinated efforts of the coil engineers 
and insulating varnish technicians of the Acme Wire 
Co., is now available to the electrical industry. 
ACME-MOLD coils are now in production in Acme’s 
coil plant and more and more manufacturers are set- 
ting up their own production of these impregnated 
and molded units, using Acme XK-262 or XK-263 
impregnating and molding compounds. 


NOTE THESE DISTINCT ADVANTAGES! 


V Completely sealed unit. 


V Elimination of voids and internal corona due to com- 
plete impregnation of compound containing nearly 
100% solids. 


V Outstanding increase in coil life and continuous re- 
sistance to breakdown under high voltages (magneto 
coils still on test have exceeded 15 times the normal 
life expectancy of standard units!) . 


V Will stand Navy salt water test, dilute sulphuric acid, 
alkalis, transformer oils, and other chemicals. 


V Absolute uniformity of coil and core dimensions (no 
more space troubles) . 


V Simplicity of process economizes on labor and mate- 
rials. Taping or other. conventional ground insulations 
are eliminated. 


Write today for more information on ACME-MOLD coils. Acme 
can supply the completely impregnated and molded coils, or 
assist in designing coils, patterns and molds for your own 
production. 





MAGNET "WIRE . VARNISHED INSULATIONS . COILS 
MEMBER ELECTRICAL INSULATING VARNISH SECTION OF NEMA 


Wire 


PRODUCTS 


E-MOLD" 





setting is necessary. Output torque is from 20 to 15,460 
in-lb (minimum to maximum speeds). Output horsepower 
varies with model and speed from 1 to 20 hp. Related 
speed-torque characteristics within wide limits may be pro- 
vided to fit particular application. Overall dimensions of 
housing of larger model (5-MD) is 39 in. x 32 in. x 20 in, 
high. Speed Control Corp., Wickliffe, Ohio. 


HEAVY-DUTY TIME SWITCHES 


Self-starting fully enclosed hysteresis-synchronous motor 
is used in line of time switches (Types L and WH) to 
give increased torque both at starting and at synchronous 
speed (450 rpm). Increased insulation of the motor coil 
is obtained with a completely enclosed molded shell, 





Replaceable bearing system is lubricated with a special 
silicone product unaffected by temperature. Closer time 
limits between settings result in wider application. Mini- 
mum duration “off” period is reduced to 90 min; minimum 
time for “on” period is 30 min. Manual tripping does not 
disturb automatic operation. Basic time switch may be 
adapted to other uses by including an omitting device, ad- 
vance time cutoff, astronomic dial, and two circuit type 
construction. Contacts are solid silver, rated at 35 amp. 
Time switches are available in SPST, SPDT, DPST, 
DPDT, TPST, and TPDT, for 60 and 25 cycles. Single- 
and double-pole types are UL-approved. Overall dimen.- 
sions: 10% in. high, 5% in. wide, and 4 in. deep. Sangamo 
Electric Co., Springfield, Il. 


RUBBER GASKETS AND WASHERS 
Standard line of punched or extruded rubber gaskets, 
washers, and sleeves is available in a wide range of com- 
pounds. Particularly suitable for electrical apparatus, prod- 





ucts are fabricated from such synthetic rubbers as Buna 5, 
Neoprene, Butaprene (Hycar and Buna N), and in natural 
and reclaimed rubbers. Capable of withstanding normal 
temperatures of from — 60 to 225 deg F, compounds are 
available with durometer hardness range of from 30 to 100, 
tensile strength of from 500 to 3500 Ib per sq in., and elonga- 
tions from 50 to 900 per cent. Standard slip joint washers 
are made in sizes 1% in. ID x 1%6 in. OD x ¥¢ in. thick up 


to 1% in. x2%e in. xe in. respectively. Union washers 
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Example: r manufacturer replaced a machined part which 
cost him 33 cents each with an improved AlSiMag component 
which cost 14 cents each. AlSiMag engineers cooperated in 
redesigning this component for maximum usefulness to the 
customer and minimum production cost—That same engineering 
cooperation is available to you on request. 


OF <8 Y.2 


a superior, low cost 
alternate for many 
commonly used materials 


AK 


@ Engineers are often surprised to find that metal, plastic or 
wood parts can be replaced with AlSiMag components at a 
saving in cost, At the same time they usually gain highly de- 
sirable advantages in product performance. It is natural that 
a product with the many superior advantages of AlSiMag would 
be expected to be expensive. The basic materials in AlSiMag 
are costly. 

Automatic and efficient manufacture permits quantity pro- 
duction of AlSiMag parts at low prices. Thus, AlSiMag prices 
are frequently lower than prices of similar parts in cheaper 
materials which are more expensive to fabricate. 

AlSiMag technical ceramic componentS are custom made 
for the individual requirement. AlSiMag is the trade name of 
a large number of ceramic compositions. The physical charac- 
teristics of the various compositions are clearly and accurately 
listed in the AlSiMag Property Chart, sent free on request. 

Our engineers will be glad to submit suggestions on design 
and give you information on cost if you will submit details of 
your requirements. 
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AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 


SALES OFFICES: ST. LOUIS, MO., 1123 Washington Ave., Tel: Garfield 4959 ¢ NEWARK, N. J., 671 Broad St., Tel: Mitchell 2-8159 @ CAMBRIDGE, Mass., 38-B Brattle St., 
Tel; Kirkland 4498 @ CHICAGO, 9 S. Clinton St., Tel: Central 1721 © LOS ANGELES, 324 N. San Pedro St., Tel: Mutual 9079 @ PHILADELPHIA, 1649 N. Broad St. 





Engineering Data 


CERRO 
ALLOYS 


Available Now!! 


Check the Pieces 
You Desire and 
Clip ad to Your 
Letterhead. 


C] Informative 8-page 

booklet describing 
mold-making with Cerro low- 
temperature melting alleys. 


Single sheet on the 
correct casting pro- 
cedure of Cerro Alloys. 


Trademark (R) 


CERRO de PASCO Copper Corporation 


Dept. 5 + 40 Wall Street - New York 5, N.Y. 
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C] Helpful 4-page fold- 

er on the application 
of Cerromatrix in making 
chuck jaws easily and eco- 
nomically. 


] Single sheet giving 
physical properties 
and data of Cerro Alloys. 
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VULCAN ELECTRIC 


DANVERS 


tT MASS 





are available in sizes from % in. ID x 1%e in. OD x %e in 
thick up to 2% in. x 3%e in. x %2 in. Bibb washers ar 
made in sizes from 4% in. to 1% in. OD. Gaskets, washers, 
and sleeves are available in extruded sizes having a maxi- 
mum outside diameter of 6 in. in any thickness and any in- 
side diameters. Mandrel-built products are available with 
maximum outside diameter of 14 in. In applications re- 
quiring maximum resistance to heat, silicone rubber prod- 
ucts furnished. The Stalwart Rubber Co., Bedford, Ohio. 


CONTROL-TYPE THERMOMETER 


Contact-making thermometer combines features of indi- 
cating thermometer and a contact or control device. Instru- 
ment consists of an all-metal thermometer with an adjust- 
able contact arm mounted in the glass and bezel as illus- 


trated. Terminal block mounted on front periphery of 
case provides for electrical connections. Magnetic type 
contacts are said to assure positive action during make and 
break. The contact arm is readily set to make contact at 
any temperature over the entire scale. Contact may be 
broken manually after alarm has been sounded, but will 
open automatically on a temperature change of about 5 
per cent. Thermometers available to make contact on either 
increasing or decreasing temperature. Accuracy as an 
indicating thermometer is + 1 per cent, and as a control 
device 1% per cent of full scale range. Available in 
stem lengths from 2% to 24 in. Weston Electrical Instru- 
ment Corp., 582 Frelinghuysen Ave., Newark 5, N. J. 


SOLDERLESS TERMINALS FOR PLUGS 


Design feature of blades is said to reduce plug assembly 
costs by 50 per cent or more. It eliminates stripping and 
soldering and provides for increased strain relief. Solder- 


less terminal incorporates a prong with circular teeth 
which when bent over unstripped wire, pierces the insula- 
tion and makes contact with wire. It also provides strain 
relief since wire and insulation are gripped by the prong. 
Steps in assembly are shown in illustration. Allied Elec- 
tric Products, Inc., 68-98 Coit St., Irvington 11, N. J. 


ABRASIVE BELTS 


Resin-bonded abrasive belts (Three-M-ite) are said to 
have increased frictional heat resistance and durability. 
Abrasive consists of aluminum oxide mineral grains, in 
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Distributed by 
INSULATION MANUFACTURERS CORPORATION INSULATION AND WIRES INCORPORATED 


Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U.S.A. 





‘HIGH HEAT 


Y- 26 MICA PLATE 


for DOMESTIC ELECTRIC APPLIANCES 


e A composite, inorganic-bonded highly-integrated mica in- 
sulating material built-up from mica splittings, and approxi- 
mating raw mica in all physical properties. 

Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dielectric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without change. 
Does not react chemically with resistor materials. 

Unatfected by oils or organic solvents. 

Available in large sheets or full-size punchings. 

Can be stamped cleanly to specified design. 

Test samples and pamphlet on request. 

Engineering service available to help solve your insulating 
problems. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM. MASSACHUSETTS 





STAINLESS STEEL 
FASTENING DEVICES 


VIN STOCK! | Prompt Delivery 
of both Specials 


and Standard Items 


We Stock When you need non-corrosive fastening 
5 asl devices, write or phone Allmetal first. 
Cap Screws Chances are we have them IN STOCK 
5 ready for shipment. Let us estimate on 
Machine your requirements. For illustrated liter- 
Screws ature, write today to Department X. 


TD 


fe . 
Washers 
. 
hes 
Wood Screws 
. 
Taper Pins 
5 
Pipe Fittings 
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Cotter Pins 
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ALLMETAL SCREW PRODUCTS CO., Inc. 


33 Greene Street, New York 13, N. Y. 








grits from 24 to 120, coated on a flexible cloth backing wit! 
a resin bond. Belts available in widths up to 18 in. and 
in lengths from 60 in. up. Minnesota Mining & Mfg. Co. 
Saint Paul 6, Minn. 


MANUAL STARTING SWITCHES 


Fractional horsepower motor starting switches are de- 
signed for use on blower, pump, ventilating system, and 
small machine tool motors. Switches are furnished in 
five types: with general-purpose enclosure, without en- 
closure, a combination unit and selector switch, with cast 


iron enclosure for wet locations, and a similar type for 
dusty or hazardous locations. Important feature of all 
five types is a molded base of moisture-resistant insu- 
lating material which mounts and encloses the mechanism 
and contacts. This construction serves to protect the 
operating parts from dust and physical contact as well as to 
direct the heat concentration to the bimetallic tripping 
device, assuring positive action on overload. Wheel-type 
movable contact cleans as it rolls against the fixed contacts, 
and in opening recedes into a recess in the base to snuff 
the arc. Switch parts are rust-resisting. General Electric 
Co., Control Div., Schenectady 5, N. Y. 


D-C TIMING MOTORS 


Permanent magnet motor (Series 6300) has totally en- 
closed gear train with shaft speeds of 3200 rpm to 4 rev per 
hr. Low current high impedance motor requires less than 
270 milliwatts of power input. Motor is matched to re- 


\ 
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ceiving tubes and may be used to simplify circuit layouts 
for automatic radio frequency controls and _ self-seeking 
control devices, sensitive power relays, and photoelectric 
controls. Connected in the plate circuit of a receiving tube, 
shown in the basic circuit diagram, motor permits transla- 
tion of a minute electrical function into an increased amount 
of work without the use of thyratrons. Rotor winding has 
approximately 7,000 ohms running impedance and draws 
6 ma at 45 volts d-c. Size of motor is 2% in.x2% 
in. x 134 in. deep; weight, 6 oz. The A. W. Haydon Co., 
Waterbury 32, Conn. 


THERMOSTATIC BIMETAL 


Thermal element added to line of bimetallic thermostats 
is particularly suitable for application in high ampere rated 
circuit breakers and in similar devices where low resist- 
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The 5655 has three sections: (1) Image, (2) Scanning, (3) 
Multiplier. The image section contains a semi-transparent pho- 
Pelt Ril MME le) ett rT 
ACTEM melt i) ae -e) bilt  tl  ee-  eT 
photocathode to emit a stream of electrons from each illumi- 
nated area (proportional to the light striking the area), and 
ee ee ae 
DTT eMule bee ee) | 
TTL) aM Pes a ee ee 
Tet Gl Me eal a ee ee st tT 
at the target forming o return beam which has been amplitude 
modulated by deposition of the electrons at the target, in 
accord with the charge pattern whose more positive areas 
lee) MM ee 
plier section, the return beam is directed to a 5-stage omplifier 
(using secondary emission to amplify electron beam signals), 
i Me Melo bet Ml MMe ll littl Me hae tS oe 
to drive the first stage of the video amplifier 
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NICHROME V 


METAL PARTS 


*Nichrome is manufactured only by 


5 a Driver-Harris Company 
a ee HARRISON, NEW JERSEY 


ha wy BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle A, 
Manufactured and sold in Canada by “ome” 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 













ance is required. Properties of the thermostatic bimetal 


. Wea as (Wilco R-16) are listed as follows: 
bd eae | Useful deflection, —100 to} Modulus of elasticity 




































500 F 19,500,000 
Maximum sensitivity, 50 t walattotte 3 ( 7OF=—16 
350 F %» 9 t0 Resistivity in J 309 F = 20 
ohms-sq mil-ft (500 F—=25 
Flexivity F =0,0000144 nates "ag Soeee 
1 ae a esistivity in = 
with the e 2 K = 0.0000072 ohms-cire. I 309 F=25 
A = 560 mil-ft (500 F = 32 
S ) C= 0.00091 Maximum operating 
Constants | X = 410 temp = 500 F 
Y = 450,000 Heat treatment one hr at 
B = 78,000,000 550 F 






Select exactly the right 
semi-tubular split rivet, or cold- 
headed fastener from Milford’s com- 
plete line. You'll find it pays in 


every way! 








Where F is expressed in in./deg F, K is % F, and B is 
modulus of elasticity ounces/sq in. Table shows an elec- 
trical resistance of 16 ohms per sq mil ft at 70 F and 
flexivity ASTM B106-40. H. A. Wilson Co., 105 Chestnut 
St., Newark 5, N. J. 
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DEFROSTING TIMER 


Then use the right rivet set Control clock unit-incorporating hour, minute, sweep-type 
ting machine for your application. second hands, aid automatic control is suitable for use as a 
One of Milford’s 15 basic machines | built-in component for refrigerator defrosting. Compact 
is sure to solve your particular 
problem . . . and slash your pro- 
duction costs! 


MILFORD RIVET 


& MACHINE COMPANY 
CONNECTICUT 
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timer is said to give quiet operation. Knob for setting the 
clock hands is located at top of dial. Setting of clock is 
indicated by a day-night indicator (white or black signal) 
on the face of clock. Variable defrosting cycle is adjust- 
able from 3 to 4 hr by shifting ‘‘on” time from 12 midnight 
to 1 A. M. Completion of cycle is preset for 4 A. M. Control 
may be left on “off position until the defrosting action is 
desired, or may be set for regular nightly action. Haydon 
Manufacturing Co., 2510 Elm St., Torrington, Conn. 

















THYRATRON TUBE 


Thyratron tube (GL-5544) designed for industrial appli- 
cations, requires no snubber circuit for most motor control 
uses. Tube specifications include: filament voltage, 2.5 








~ | §T SpEciFICATIONS « NO OBLIGATION! 


When you use these tough, light-  curately and uniformly produced 
weight and inexpensive parts, to specification in any quantity. 
| you build their many advantages Selection of grades by physical 
| into your own product. Fabri- and electrical qualities, permits 
' cated to order, BAER FIBRE application to a wide range of 
washers, special shapes, terminal operating conditions and require- 
boards, and other parts are ac- ments. Investigate now! 











7 + Boer fibre is versatile . . . can be stomped, punched, 
drilled, tapped, milled, sheared, sawed to specification. 


N.S. BAER COMPANY 


MONTGOMERY ST. HILLSIDE, NEW JERSEY 










volts ; filament current, 12 amp; peak anode voltage, forward 
and inverse, 1500 volts; peak cathode current, 40 amp; 
average cathode current, 3.2 amp; current averaging time, 
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RECTOX .. . for dependability and long 
life. Original Rectox Copper-Oxide units 
installed 20 years ago are still in use 
today ...a service record not duplicated 
by any other metallic rectifier. 


SELENIUM .. . providing a dependable, 
economical source of d-c power where 
small size and minimum weight are 
prime factors. Westinghouse Selenium 
Rectifiers are the result of more than nine 
years of continuous research. 


ELECTRONIC TUBES .. . Westinghouse 
Phanotron, Thyratron, Kenotron, Igni- 
tron and other types of tubes meet the 
requirements of such varied applica- 
tions as radio transmitters, speed con- 
trols, resistance welding control and 
x-ray equipment. 


Whatever the application—if it’s a problem of con- 
verting a-c to d-c—there’s a Westinghouse Rectifier to 
do the job. And whatever the problem, Westinghouse 
engineers, with a background of more than 20 years 


in the development and application of rectifiers, can 
offer you the best possible solution. 

Manufacturing limitations can be met— maintenance 
problems avoided—control problems simplified — 
with the Westinghouse complete range of a// types of 
rectifiers from which to select. Take advantage of this 
broad background of help on your rectifier problems 
—outline your requirements to your Westinghouse 
representative or write for further information— 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pa. J-21421 


© Westinghouse 
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specialized ThomaStrip... 


reduces raw material costs 
in electronic applications 


For many years Specialized ThomaStrip has been 
the means of reducing raw material costs in the Elec- 
tronics Industry. More costly metals have been re- 
placed by Cold Rolled Strip Steel, coated and uncoated, 
which specifications were developed through the co- 
operation of the Industry and The Thomas Steel Com- 
pany. Most satisfactory results have been obtained as 
exemplified by their continued use. 

Perhaps ThomaStrip may lower your costs or give 
you a better finished product—or do both. Thomas’ 
engineers welcome the opportunity to try. 


THE THOMAS STEEL COMPANY 
Cold Rolled Strip Steel Specialists 


WARREN «¢ OHIO 


ELECTRO-COATED ZINC, 
COPPER, NICKEL, AND BRASS... 
(HOT DIPPED TIN AND LEAD ALLOY... 
LACQUER COATED IN COLORS... 
UNCOATED PRECISION STRIP... 
CARBON AND ALLOY SPECIALTIES 


15 sec; ambient temperature range, —55 to +70 ( 
General Electric Co., Tube Div., Electronics Dept., Sch« 
nectady 5, N. Y. 


QUICK-ACTING THERMOSTATS 


Snap action type of thermostat (Type AW) has been 
designed for water heaters and for other applications re- 
quiring similar operating characteristics. Thermostat pro- 
vides for quick make and break of contacts and incorporates 


the following features: (1) positive snap action, (2) no 
friction springs, (3) high contact pressure and large silver 
contacts, and (4) lightning surge proof. Units are UL 
approved for ratings of 4000 watts at 240 volts or 2000 
watts at 120 volts a-c, available in SPST or DPDT. 
Standard temperature ranges are 120 to 170 F or 110 to 
190 F; available with special dial ranges up to 300 F. 
Thermostat is calibrated to temperature differentials as 
specified by NEMA. Use of pre-aged bi-metal element, 
frictionless springs, and low resistance electrical joints is 
said to assure accuracy throughout the life of thermostat. 
Unit is secured to mounting bracket usually welded to tank. 
Size: 1% in. x 3% in. x 1%6 high. Thermo-O-Disc Inc., 
89 West Luther Place, Mansfield, Ohio. 


IMMERSION HEATERS 


Screw-in immersion heaters with standard pipe-threaded 
plug for mounting are said to have long life and high 
mechanical strength. Heaters are available with single- 
or three-heat switch built into the terminal end or without 
switch for thermostatically controlled applications. Single 


type has one tubular element, three-heat has two tubular 
elements that can be connected in parallel or series, giving 
full, %4, or 4% wattage. Series connection provides for 
460-volt operation. Made with copper sheath and bronze 
screw plug with brazed joints for water heating, or with 
steel sheath, forged-steel plug and welded joints for mineral 
or vegetable oil, pirafin, asphalt, or pitch. Alloy sheaths are 
available for solutions that are corrosive to steel and 
copper. 

Copper-sheathed made in sixteen sizes, 
ranging from 600 to 10 kw; steel-sheathed heaters are made 
in eight sizes ranging from 1 to 6 kw. Units operate on 
115 to 230 volts, four of larger heaters operate on 230 


heaters are 
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For the first time, it includes contact pro- 
tection within a standard-section pre- 





NEW ADVANTAGES in electric control 


are provided by this unique switch. cision switch housing. 
For the first time, it allows the same snap- For the first time, it provides interchange- 
acting switch to be used interchange- ability with a-c types of precision 
ably in d-c and a-c circuits. switches, including metal-cased units. 


YOU'LL VALUE THESE NEW QUALITIES 


1. High Universal Rating: 10 amperes at 125 volts 
d-c or a-c, on non-inductive loads; silver 
contacts perform well in universal service. 


‘ 2 : ; 
« = 2. Magnetic protection for contacts: focussed- 
ee flux alnico magnet blows out are as soon 






as contacts open; prevents contact burn- 
ing on d-c loads. 

3. Non-carbonizing case: arc-resistant melamine 
moldings resist contamination; ceramic 
baffle-chamber confines arc. 

4. Compact structure: housing is only 1-15/16 x 
11/16 x 61/64; mounts on 1” centers. 


PLUS THESE PROVED UNIMAX FEATURES 

A. One-piece moving member .. . of heat-treated 
beryllium copper; tongue ribbed for maxi- 
mum stability. 

B. Folded flat spring ... exerts high contact 
pressure — produces instant traverse. 

C. Adaptaplate attachments . . . afford utmost 
flexibility in design and application of 
precision switches; recessed cover of DMX 
switch accepts standard Adaptaplates in- 
terchangeable on every Unimax 


Switch. 
WRITE FOR FREE BULLETIN “ 
The engineering data you need in designing for gwitc 4son Corpo 
pace peer DS —_ socen ane movement oe UNIMAY The Wt Ne york 1  t0 
Ss tics, dimensions, and weights — is given in Bulle- {pwis'0" | 4 4n Stee jerin 4B 
oN 48-8D. Melamine-cased and metal-cased \ 400 ¥** g Unimer = que-s00* S 
switches in eleven styles are covered, _ piease *°" eter 





DIVISION OF THE W. L. MAXSON CORPORATION 


460 WEST 34th ST., NEW YORK 1,N. Y. 
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... may be 


just the cleaner 


you need 


AKITE COMPOSITION No. 97 is a new emulsi- 

fiable solvent cleaner that dilutes with water for 
use in spray-washing machines. 
Oakite Composition No. 97 removes buffing com- 
pounds, drawing and stamping compounds, cutting 
and grinding lubricants, rust preventives, metal chips 
and other dirt from steel, cast iron, brass, aluminum 
and zinc. 


If you need faster, better cleaning plus temporary 
rust prevention between maching operations ... or 
faster, better cleaning before certain prepaint or 
organic finishing operations or faster, better 
precleaning before electrocleaning and plating... 
ask the local Oakite Technical Service Representa- 
tive about Oakite Composition No. 97. Or write to 
Oakite Products, Inc., 18H Thames St., New York 6, 
me 


TURN TO 
WESTFIELD 


for savings that count 


PERHAPS YOU COULD USE 
fewer types and smaller sizes of 
nuts—and save real money. Per- 
haps uniform, accurate Westfield 
Nuts would speed your assembly 
line production—save more 
money. That's how it’s working 
for many leading manufacturers 
. .. Have a Westfield engineer 
ctudy your nut applications and 
recommend improvements and 
economies. Or send drawings 
end data for suggestions and 
prices ... You'll find Westfield 
ready to deliver quality nuts, 
Standard or Custom Made—in 
Guantities you need— when you 
need them! Write or phone 
Department 403 


WESTFIELD METAL PRODUCTS CO. "* 


WESTFIELD, MASS. 


volts only. Screw plug for single element is 1% in. and 
2 in. for two element heater. Edwin L. Wiegand Co., 750( 
Thomas Blvd., Pittsburgh 8, Pa. 


COMPACT FAN BLADES 


Aluminum fan blades (Hi-Eff) with spider and hub of 
steel are designed to give increased performance over other 


type of blades. Blades are suitable for all existing uses of 
fan blades such as space heaters, unit heaters, and desk 
fans. Available in three- or four-blide construction rang- 
ing in diam from 10 in. to 20 in. and 8 in. to 20 in. respec- 
tively. The Torrington Manufacturing Co., Torrington, 
Conn. 


New Plastics Materials" 

Several new plastics materials including a 
high heat-resistant polystyrene by Koppers 
Company, Pittsburgh, Pa., an alkyd molding 
compound by Libbey-Owens-Ford Glass Com- 
pany, Plaskon Division, Toledo, Ohio, and 
polystyrene formulations by Dow Chemical 
Company, Midland, Mich., are described in 
an article, “Engineering Aspects of the Third 
Annual Plastics Show,” appearing elsewhere 
in this issue. 


MAGNETIC TAPE RECORDERS 
Data recorder mechanisms (Types MR-2, MR-3, MR-6) 


are available for magnetically recording various types of 


a 


continuous physical phenomena suitable for translation 
into electrical impulses. Device uses magnetic tape. It is suit- 
able for instruments for vehicles, aircraft, and guided mis- 
siles. All designs include a time base channel for speed and 
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MOTORS 


Allianée Motors operate automatic controls, valves, 

switches, fans and blowers, air circulators, motion displays, 
phonograph turntables, record changers, air conditioning units, 
room heaters, automobile heaters, electric fans, magnetic 

disc tape and wire recorders, radio tuning, automatic television 
tuning, toys, business machines, hair dryers and 

numerous other devices. 


Horse power ratings range all the way from 1/400th up to Model A fan motor, 6- — 
1/30th h.p. Alliance Motors are light-weight, compact, and are , _ pole shaded design. Ap- 4 
mass-produced at low cost—made in both shaded pole proximately 1/30th h.p. 
induction and split-phase resistor type. Designed for particular 

jobs, some are uni-directional, others are reversible. Alliance _ Model B—for fans and 
makes motors for both continuous and intermittent duty. reserders. Appront- 
Wherever designs call for more motion—automatic action— mately 1/30th h.p. 
remember, there is an Alliance Motor for the job! " 4-pole sheded pole 


WHEN YOU DESIGN—KEEP 4 “4 
2 6 MOTORS IN MIND 


ALLIANCE MANUFACTURING COMPANY ° ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U.S. A. 
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When WE get a blueprint from one of you lovely 


customers ... we STUDY it! (The above scene is 
not in our shop .. . we allow no gambling whatso- 


ever. ) 


Some blueprints we get are gorjus and a pleas- 
ure to follow . . . but some are enough to make 


strong men weep... or play tic-tac-ete. on ’em! 


However ... instead, we pore over these blue- 
prints-by-Rube Goldberg until we make ’em come 
out right! We admit our Engineers are regular 
Tau Beta Pi’s when it comes to modifying 
designs of pieces our Summa-Cum-Louder Pro- 
duction Department is to produce for you (“X” 


pieces a day for the more days the merrier). 


BUT... (here comes the “Hearts and Flars”’) 
. ++ won’t you pleeeease let our bright Engineers 
in on your designs EARLY so that (1) YOU get 
the best doggoned molded plastic products at the 
lowest doggoned price; (2) WE snatch enough 
profit to help pay our rent; and, (3) YOUR CUS- 
TOMER is as contented as the Carnation Critter. 


THE BOONTON MOLDING COMPANY 
Boonton 6, N. J. 
Boonton 8-2020 


MOLDERS OF MOST PLASTICS BY MOST METHODS 
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error compensation purposes. Type MR-2 is a 12-informa 
tion channel recorder mechanism having a recording tim 
of 15 min. The MR-3 is a 6-information channel miniatur: 
recorder with a recording time of 3 min. Size is 6% in. 
3% in. x 24% in.; weight, 24 0z. Type MR-6 is a standar 
6-information channel unit, useful in applications wher: 
normal weight and size are permitted. Recording time i 
25 min. Cook Research Laboratories, 1457 Diversey Park 
way, Chicago 14. 


MULTIPURPOSE SHEAR 


Multipurpose shear (No. 4) is said to give accurate cut 
ting to close tolerances. Cutting range of m:chine extends 
from light materials in plastics, fibre, mica, leather, and 
rubber to 16 gauge (0.062 in.) sheet steel. Maximum shear 


ing width is 24 in. Protractor gauge for squaring and 
mitering can be adjusted to any desired angle. Material 
gauge can be mounted in back of shear for sizing of stock, 
or in front of shear for trimming edges of parts. An addi- 
tional rear gauge is provided which can be adjusted inward 
to the edge of the lower blade, allowing for strips of 0.025 
in. (or less) in width to be sheared. This gauge can be 
set to various angles. Adjustable stops are said to provide 
control of shearing action for slitting and notching to die 
accuracy. Blades are of alloy tool steel. O’Neil-Irwin Mfg. 
Co., 309 Eighth Ave., Lake City, Minn. 


HYDROSTATIC TESTING MACHINE 


Testing pressures up to 20,000 psi are available with 
hydrostatic machine which has been designed for testing of 
tubing of various lengths. Unit contains hydraulic pump 
and motor, electrical timers, switches, solenoids, relays, 


and valves. It is a one piece steel fabricated construction 
with electrical panel being made integral with base. Ma- 
chine seals end of tubing without any perceptible flare, 
eliminates the air and builds up to required pressure. It 
holds the pressure for a predetermined time cycle, followed 
by automatic reversing, and then available for next test. 
Time cycle (load and unload) is approximately four sec- 
onds. Pressure gauge can be disconnected during test. 
Peak test pressure is indicated by red light on panel. Ma- 
chine may be built for higher pressures if required, It 
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Every Little Movement Electrically Controlled 


with Rome Synthinol machine tool wire! 





} 


It takes a good machine tool wire to stand up under the 
service demanded of modern machine tools like this 
large Betts Boring Mill. Nineteen motors alone, be- 
sides the intricate control system of relays, switches, 
and push buttons require dependable wire . . . Rome 
Synthinol* Thermoplastic Insulated wire. 

Here is insulation that is highly resistant to flame or 
moisture, is unaffected by oils, acids or cutting solu- 
tions. Rome Synthinol" is available in a wide range 
of permanently bright colors . . . for positive circuit 
identification. Surface printed with size, type, voltage 


* TRADEMARK RFGISTERED 
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Betts 20 ft. Boring Mill—Consolidated Machine Tool Corp., Rochester, N.Y. 


and the words ‘Machine Tool Wire”, and “Rome 
Cable”, Rome Synthinol* is Underwriters approved 
for 80°C operation when exposed to air and 60°C 
operation when exposed to oil. 

For assurance of a constant power supply to the 
electrical controls on your machine tools, be sure you 
use Rome Synthinol* Machine Tool Wire. 

Rome Synthinol* is available in a variety of thermo- 
plastic insulated wire and cable constructions. We will 
welcome the opportunity to study your particular wir- 
ing problem. For more information write for Circular 101. 


bEACEH RELAY CO. 


occupies 15 sq ft, with overall height of 5 ft. Steel City 
Testing Machines, Inc., 8843 Livernois Ave., Detroit 4. 


HARDNESS TESTERS 


Light weight machine, has cast 
aluminum body, decreasing weight 
by 65 to 85 Ib, depending on size. 
Used for Rockwell testing of hard 
and soft steel, brass, aluminum, cast 
iron, copper, other metals, alloys 
and plastics. Features incorporated 
in machine include (1) a low fric- 
tion spindle said to assure a correct 
minor load (2) positive tripping to 
obtain accurate major load, and (3) 
an elevating screw fully enclosed for 

co protection from dust and rust. Clark 
Instrument, Inc., 10200 Ford Rd., Dearborn, Mich. 


Laboratory and Engineering 
Equipment 
VOLT-OHM MILLIAMMETER 


Wide-range and high sensitivity meter (Model 500) per- 
mits measurements as low as 10 microamperes, 0.2 volts, 
and 1 ohm. Instrument is suitable for radio and television 


testing, laboratory, and industrial plants. Ranges include 
0 to 3, 15, 150, 300, 750, 1500, 7500 volts a-c and d-c at 
20,000 ohms per volt; 0 to 150 microamperes, 0 to 1.5, 30 
ma and 0 to 1.5, 15 amp d-c; 0 to 5000, 500,000 ohms, 50 
megohms; and -10 to +73 db. Meter incorporates damped 
movement to lessen pivot wear and to prevent slamming of 
the knife edge pointer on overloads. Roller-Smith Div., 
Realty and Industrial Corp., Bethlehem, Pa. 


WIDE-RANGE CATHODE-RAY OSCILLOGRAPH 

Wide-range cathode-ray oscillograph (Type 250) oper- 
ating at a total accelerating potential of 3,000 volts with 
a high beam current, is said to be well suited for visual 
and photographic work for both high and low frequency 
phenomena. Recurrent range of linear time base is 1 cycle 
to 150 kc, and duration of driven sweep is continuously 
variable from 1 sec to 20 microseconds. Three different 
channels are provided for applying signals to vertical 
deflection plates: (1) a high gain, capacity coupled ampli- 
fier; (2) a medium gain, directly coupled amplifier; (3) 
direct connections to deflecting plates. A built-in voltage 
calibrator for calibrating sensitivity of the vertical ampli- 
fier is also provided with switch for connecting to inputs 
of the Y-axis amplifier. Signals are applied to horizontal 
deflection plates through a similar choice of channels. A 
fourth position of horizontal selector switch connects sweep- 
circuit output to amplifier input. A high impedance probe 
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GENERAL ELECTRIC 


flamenol* cord sets 
A 


a 


i 
—_~@ STRONG! 


The plug is of high-strength plastic that won’t crack or 
shatter in normal use. The wire is in for good ..: 
won’t pull loose because it’s molded in. Prongs are of 
double strength, and are molded into the plug to keep them 
straight and true. 


_— Yt — 








asa eS VY ef  F oe 


RELIABLE! 


The insulation is hard-wearing Flamenol that won’t fray, 
and resists cracking and kinking. This tough thermo- 
plastic jacket resists oil, water, acids, and many other 
service hazards. The plug construction makes for easy 
gripping when plug is inserted in or removed from socket. 


— Miractive 


Flamenol cords are easy to keep clean, 
because the insulation is smooth and can be 
wiped clean in a jiffy. These smart cord sets 
are readily available in standard ivory or 
brown in 6-, 8-, and 11-foot lengths. Special 
colors and designs can also be supplied to 
individual specifications. 


























We’ve made millions of sets for such appli- take advantage of this experience and service? 
ances as clocks, lamps, fans, radios, business It’s ready to help you. Just tell us what you 
machines, and other light-duty appliances. want, and we’ll tell you what we can do. Write 
Many kinds are available from stock supplies to Section Q21-1122, General Electric Com- 
for immediate shipment. Or, if yours is a pany, Bridgeport 2, Conn. errave-warx rec. u.s. pat. oFF. 


special problem, we will be glad 
to work with you in designing 


and manufacturing one to your GENERAL eo ELECTRIC 


exact specifications. So why not 
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is provided as an alternative to the terminals on pane 
for input to amplifiers. Oscillograph has a sweep gen 
erator for supplying a wide range of sweep speeds fo 
recurrent and driven operation. Provision is also made fo: 
Z-axis modulation. The sinusoidal frequency response is 
identical for vertical 2nd horizontal axes. 
sumption of unit is 200 watts. Overall dimensions are 
15x 11x19 in. deep. Allen B. DuMont Laboratories, Inc. 
1000 Main Ave., Clifton, N. J. 


Power con 


... Wherever pliers are needed 


Fast moving production lines demand quick, sure 
work to keep output at peak level. Klein Pliers in 
the hands of your workers help them keep produc- 
tion up to schedule. 

Drop forged from the finest alloy steel and in- 
dividually tempered and tested, each pair of Klein 
Pliers has the proper balance—the right spring to 
the handles—matched jaws—sharp knives that stay 
keen. 

Klein Pliers are made in many types for every 
purpose. Plan now to let these quality tools aid 
your production. 


an No. 201. Original pattern 
ae. ’ husky Klein Side Cutting 
Np atm 
ee 


ADJUSTABLE TRANSFORMER 


Line voltage regulator (Gracoil) is designed to give a 
constant output voltage by raising or lowering the voltage 
through a tapped transférmer. Available in 1000 and 1500 
watt ratings, taps match input voltages of 80, 85, 90, 95, 


STO le Mt rd 
in five sizes—5, 6, 7, 8, 


and 9 inches. = cee . - , 
100, 105, 110 and 125 to provide 115 volts output. Voltage 


adjustments are made by means of a rotary switch located 
to the right of the voltmeter. Sturdy voltmeter provided 
to indicate the output voltage has a range of 0 to 150 volts, 
with the 110-117 volts sector marked in red. Overall 
dimension of 1000 watt capacity is 4% in. x 6% in. base x 
7 in. high; 1500 watt capacity is 5% in. x 6% in. x 7 in. 
| high. The Gramer Co., 2734 N. Pulaski Rd., Chicago 39. 


No. 201 NE. The famous 
streamlined" Klein Side 
eT Mt ee 
sizes—5, 6, 7, 8, and 9 in. 


VOLT-OHM MILLIAMMETER 


No. 202. Klein Oblique High sensitivity a-c or d-c instrument (Model 221) is 


Cutting Plier (heavy-duty 


Ue a 


intended for television, radio, and industrial testing. Tester 
will measure automatic frequency control diode balancing 
circuits, grid currents of oscillator and power tubes, bias of 


that cuts close. Length, 6 


Talal) 


No. 203. Klein Long Nose 
Plier. Long reach of jaws 
permits getting into diffi- 
ave ltt eel el 


Ald ib te 


Ask Your Supplier 


power detectors, automati: volume control diode current, 

rectified rf currents, and high-mu triode plate voltages. 
The Klein Pocket Tool D-c sensitivity is 20,000 ohms per volt, a-c is 1000. Instru- 
Epes, monies tre o ment ranges are: 2.5, 10, 50, 250, 1000, and 5000 volts a-c; 
ao Es ania) feel ere. 2.5, 10, 50, 300, 1000, and 5000 volts d-c; 10, 100, and 500 
al “ ma d-c; 100 microamperes and 10 amp d-c; 2.5, 10, 50, 250, 
and 1000 a. f. output voltage; 0-2000 and 0-200,000 ohms ; 


request. 
and 0-20 megohms. Size: 1234 in. x 10% in. x 534 in. 


c Sons | Operation is simple: as selector switch is moved to range 
desired the proper rotating dial is brought into place behind 
Chicage, 11, U.S.A. the meter window. Available with high voltage probe 


(25,000 volts) for television, radar. Simpson Electric Co., 
' §200-5218 W. Kinzie St., Chicago 44. 


Th 
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LITERATU RE... Yours for the Asking 


Printed pieces reviewed here are available to engineers, 
designers and executives engaged in product develop- 
ment and manufacture. ELECTRICAL MANUFACTURING 
provides the post card facility for reader convenience in 
requesting those printed pieces desired. Circle the num- 
bers of the booklets, charts, catalogs or bulletins wanted. 
Show your individual name, title, company, local address, 


41. SPDT, DPDT SWITCHES 

Data sheet (No. 47A) contains charac- 
teristics and dimensions of DPDT en- 
closed snap-action switches rated at 3 
amp, 440 volts. Twelve page bulletin 
(No. 50) describes line of SPDT switches 
of enclosed, explosion-proof, splash-proof 
and limit types with diecast enclosures 
for limit switches, interlocks and controls. 
Micro Switch, A Div. of First Industrial 
Corp. 


42. TACHOMETER 

Four-page folder (A-17-B) describes 
operation and application of speed-ratio 
tachometer including dimensions of instru- 
ment and accessories for several models. 
Weston Electrical Instrument Corp. 


43. DIE CASTING 

Illustrated 24-page bulletin “Modern 
Die Casting Practice” discusses trends in 
recent applications, die casting methods, 
dies and die design, and presses. The 
Hydraulic Press Manufacturing Co. 


44. ENCLOSED SWITCHES 

Twenty-page illustrated catalog (48-8) 
describes line of switches suitable for 
automatic and coin-operated devices. 
Specification data include force and 
movement, dimensions, and electrical rat- 
ings. Unimax Switch Div. of The W. L. 
Maxson Corp. 


45. ELECTRICAL TAPES 

Illustrated 26-page catalog discusses 
properties and applications of electrical 
tapes. Features an electrical tape with 
vinyl plastic backing. Minnesota Mining 
& Manufacturing Co. 


46. PRECISION CASTING 

Four-page folder (No. 19B6451A) il- 
lustrates 24 precision cast parts. Also 
discussed are types of materials suitable 
for casting, tolerances, shape and design 
limitation. Allis-Chalmers Mfg. Co. 


47. MONEL, NICKEL, OR INCONEL 
Tweaty-four page bulletin illustrates 
components made of monel, nickel, or 
inconel such as thermostat parts, thermo- 
couple protection tubes, pipe and pipe fit- 
tings, gaskets, valves, and cathodes. The 
International Nickel Co., Inc. 


48. BALL BEARINGS 

Eight-page catalog (No. 49) contains 
specifications on miniature type bearings 
including radial, light, pivot, angular 
contact and thrust bearings ranging from 






























2 mm to %g in. Data on design factors 
and variations and typical applications. 
Miniature Precision Bearings, Inc. 


49. ELECTRON TUBES 

Data sheets (AN-136) outline method 
of protecting television horizontal deflec- 
tion circuit using magnetic deflection from 
excessive current due to a short circuit. 
Radio Corporation of America, Tube 
Dept. 


50. WAXES AND COMPOUND 
HEATERS 
Electrically heated melters and pouring 
equipment used in electrical parts manu- 
facture, plastics, instruments, batteries, 
and protective coating are described in a 





city, zone and state. Mail the card. No postage is re- 
quired. Requests will be transmitted to the manufac- 
turers by the publishers within twenty-four hours of 
receipt. Manufacturers have invested much time and 
money in printed matter that will be helpful and inter- 
pretive to you. Please respect that by confining your 
requests to items for which you have an actual need. 


4-page illustrated folder (No. 0-40-W). 
Temperature ranges of units are included. 
Sta-Warm Electric Co. 


51. PLASTICS CHART 

Slide-rule type chart provides easy ref- 
erence to phenolic materials, indicating 
their physical properties, specific gravity, 
and applications. Durez Plastics & Chem- 
icals, Inc. 


52. VOLTAGE REGULATOR 

Six-page illustrated bulletin (No. 448) 
contains description, operation and selec- 
tion of electrochemical type of automatic 
voltage regulator. Non-automatic line 
voltage control is also discussed. Superior 
Electric Co. 


Clip card on dotted line—fill in and mail. Only those requests will be processed 
that originate with readers of record or their associates to whom issues may have been routed. 
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53. CARBON AND STAINLESS TUBING 

Illustrated 30-page bulletin offers in- 
formation on manufacture and applica- 
tion of mechanical tubing. Data on 
machining, heat treatment, fabrication, 
tolerances and mechanical properties are 
included. Joseph T. Ryerson & Son, Inc. 


54. FREQUENCY MONITOR 
Eight-page bulletin (Vol. XXIII—No. 
4) describes frequency monitor for tele- 
vision video transmitters. Use of variacs 
with incadescent lamps and other resistive 
load is included. General Radio Co. 


55. ALUMINUM AND ALLOYS 

Illustrated 154-page booklet “Alcoa 
Aluminum and its Alloys” discusses the 
physical and chemical properties of alu- 
minum as well as wrought aloys, alloy 
castings, and fabricating practices. Sixty- 
seven pages are devoted to tabular in- 
formation including mechanical proper- 
ties and commercial sizes. Aluminum 
Company of America. 


56. POTENTIOMETERS 

Catalog (15-13) describes the strip 
chart electric control potentiometers, strip 
and circular chart recorders and con- 
trollers, precision indicators, indicating 
controllers, pyrometric switches, and 
thermocouple assemblies. 31 pages. The 
Brown Instrument Co., Div. of Minne- 
apolis-Honeywell Regulator Co. 
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57. BEARINGS 
Catalog (280), 76 pages, contains tech- 
nical data on ball and roller bearings and 
various types of pillow blocks. Load cal- 
culations, selection of shaft, and housing 
tolerances are included. Design examples 
show typical applications, weight and 
tolerance tables. SKF Industries, Inc. 


58. PERMANENT MAGNETS 

Illustrated 30-page manual (No. 4) 
discusses functions of permanent magnets, 
magnet applications, engineering design, 
permanent magnet materials, testing and 
magnetizing. One page contains a glossary 
of magnetic terms. The Indiana Steel 
Products Co. 


59. INDUCTION MOTORS 

Eight-page bulletin (1300-PRD-189) 
describes heavy duty squirrel cage in- 
duction motors. Details of welded frame 
construction, protective design, bearings, 
and insulation are described. Electric 
Machinery Mfg. Co. 


60. AUTOMATIC CONTROL INSTRU- 
MENTS 

Illustrated 40-page catalog (ND4A-1) 
describes position-adjusting electrically 
operated instruments used for regulating 
temperature, pH, electrolytic conductivity 
and gas analysis. Indicating and record- 
ing type covered. Leeds & Northrup Co. 
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61. ARC SUPPRESSOR RECTIFIER 

Data sheets (Form R748A) discuss the 
Mg-Cu-S arc suppressor stacks adaptable 
to d-c relays, magnets, solenoids, clutches, 
brakes, chucks, impulse pumps, and gen- 
erator fields. P. R. Mallory & Co., Inc. 


62. FASTENERS 

Four-page illustrated catalog describes 
line of fasteners suitable for various ap- 
plications including electrical industrial 
equipment and electrical household ap- 
pliances. Simmons Fastener Corp. 


63. ELECTRONIC CONTROLLERS 

Catalog (Z6500), 4 pages, describes line 
of models for measuring, controlling and 
recording temperature, voltage, current, 
speed, and other factors. Wheelco Instru- 
ments Co. 


64. MULTIPURPOSE CLUTCHES 

Illustrated 16-page catalog (C11-48) 
contains data on construction, develop- 
ment and working principle of mechanical 
clutch. Dimensions are included. Morse 
Chain Co. 


65. GEARMOTORS 

Sixteen-page illustrated catalog (Book 
No. 1815) contains engineering data on 
double and triple reduction units with 
integrally mounted electric motor, in 
standard sizes of 1 to 30 hp, with output 
speed range of 280 to 6 rpm. Link- 
Belt Co. 


66. ELECTRICAL CONNECTORS 

Fully illustrated 74-page bulletin (A-1) 
contains essential engineering specifica- 
tions on a wide assortment of AN elec- 
trical connectors used for power, signal, 
and control circuits. American Phenolic 
Corp. 


67. FRACTIONAL HP MOTORS 
Four-page folder (Vol. 28, No. 5) con- 
tains one-page discussion on speed con- 
trol characteristics of fractional horse- 
power motors. Bodine Electric Co. 


PLASTICS INFORMATION 
(Distributed at the Third National 
Plastics Show) 

68. Fourteen-page catalog, synthetic 
resin and rubber compounds. Chemical 

Div., Goodyear Tire & Rubber Co. 


69. Data sheet, heat resistant polystyrene 
(designated P-8). Chemical Div., Kop- 
pers Co., Inc. 


70. Data folder, high-temperature poly- 
trifluorochloroethylene (Kel-F). Chemical 
Mfg. Div., The M. W. Kellogg Co. 


71. Data folder, alkyd molding com- 
pound; also Vol. 1 No: 1 “The Plaskon 
Magazine”—new house organ on plastics. 
Plaskon Div., Libbey-Owens-Ford Glass 
Co. 


72. Thirty-six page bulletin with tech- 
nical data, application and manufacturing 
methods of glass fiber reinforced plastics. 
Owens-Corning Fiberglas Corp. 


73. Eight-page illustrated bulletin, flame 


resistant cellulose acetate. Hercules Pow- 


der Co. 
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care was used in the layout of the wiring to prevent 
ground loops of sufficient impedance to be a source of 
noise. This construction required that the amplifier 
chassis be insulated from the rest of the machine to 
prevent a shock hazard. 

A 100 ma selenium rectifier supplies the B+ d-c 
potential. Two similar rectifiers connected in parallel 
supply energy for the tube filaments and for the clutch 
solenoid. 

A special form of standardized wafer switch was 
mounted on the amplifier chassis to make the changes 
required when changing from “record” to “reproduce.” 
An over-all shield and two shield plates between the 
three sections prevent electrostatic pickup. 

The on-and-off switch, the hand control switch, the 
signal light, and the volume controls are all mounted 
on the same chassis. This arrangement permits short 
leads between the amplifier and the change-over switch, 
eliminating stray signal or noise pickup and uncontrolled 
feed-back, and also allows the removal of the amplifier 
as a unit. 

An L-shaped chassis allows for more terminal board 
space and places the components in a location where 
they can be easily reached and where there is ample air 
circulation. The chassis is made in three sheet steel 
parts—the base, the upright portion, and the cover un- 
der the base. All of these are protected from rust by a 
coating of zinc chromate, a conductive coating which 
simplifies making low resistance connections to the 
chassis. 


Transcriber Requires Separate Amplifier 


Requirements for the reproducing amplifier in the 
transcribing machine, shown in Fig 7, were sufficiently 
different from that of the dictating machine to warrant 
a different design. Requirements were (1) extremely 
low noise level, (2) a three-point tone control com- 
pensated to maintain equal apparent volume, (3) im- 
mediate availability (no waiting for tubes to heat) and 
(4) controls on the front of the amplifier where they 
were easily and quickly available. 

Quietness of operation was obtained by operating the 
filaments of the tubes on rectified and filtered d-c. The 
CK51OAX sub-miniature tube with its virtual cathode 
has a further noise reduction characteristic with the re- 
sult that this amplifier has a noise background compara- 
ble to that of a battery operated amplifier. It is so low 
that it cannot be heard even when using the hearing 
units closely coupled to the ear. To prevent microphonic 
noise the amplifier chassis is mounted on rubber sup- 
ports. These also serve as the insulating medium be- 
tween the amplifier and the frame of the machine. 

Filament type tubes of the hearing-aid variety were 
used to obtain the quick-heating, immediate-use char- 
acteristics. The 3V4 miniature output tube has sufficient 
power output to carry easily the load of the headphones 
and sufficient reserve to operate satisfactorily a small 
loudspeaker at the levels normally required for this 
service. A 100 ma selenium rectifier followed by two 
resistance-capacity filters supplies d-c current for the 
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R product engineers and designers, the unsur- 
Ro versatility and dependable uniformity of 
Durez phenolic plastics offer a vast storehouse of 
solutions to design, structural, and production prob- 
lems. An example of versatility is in impact strength. 
This is available in Durez compounds in a wide range 
to fit many applications. Emphasis on strength is 
obtained through manipulation in structure without 
undue sacrifice of heat resistance, self-insulation, sur- 
face luster, and other wanted properties. 


The molded parts shown here suggest the many 
industrial services that impact strength Durez is per- 
forming. Your products may or may not require the 
highest degree of strength for long-life expectancy. 
Yet it is well to know that real ruggedness can be had 
with the simplicity and speed of molding. 


“Durez Plastics News” can keep you advised each 
month of what other manufacturers are accomplish- 
ing with Durez. Let us send it to you. 


USE DUREZ Durez Plastics & Chemicals, Inc., 1311 
Walck Road, North Tonawanda, N. Y. 
FOR RUGGED 


Export Agents: Omni Products Corp., 460 


SERVICE AND Fourth Avenue, New York 16, N. Y. 
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TEXTILE MACHINE tension pulley is a molded shell of medium- 
impact Durez, fitted with metal shields and mounted on a deep-groove 
metal ball bearing. Non-corrosiveness, light weight, and moldability 
are desirable properties that supplement the impact resistance of 
Durez in textile machinery. 


TIRE INSPECTOR locating head serves to spot bits of metal imbedded 
in rubber. Self-insulation in the material is the primary requisite. 





Impact-resistant Durez combines this with strength needed to with- 
stand rough service in garages. MAGNETO PARTS 
MAGNETO PARTS requiring metal inserts are best made of a plastic 
material with a flexible set that will not crack around the inserts. 
Measuring high in all needed properties, one of the high-impact Durez 
compounds is widely used in this service. 

IRONER FORMING TABLE of Durez emerges from die with molded- 
in finish over which damp clothes will slide easily and smoothly. 
Impact strength of this plastic enables the table to take hard wash-day 
abuse. Easy moldability and dielectric properties are duplicated in 
the Durez thermostat dial knobs, shaft, and brackets 
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Py SOLDERING IRON - 


PATENT / 
PENDING { 


* 


/ A. LAST! An iron so light, so well balanced 
its weight is hardly noticeable. When you pick 
it up, when you work with it, you'll know why 
HEXACON calls it FEATHER WEIGHT. It’s 
the perfect iron for long, delicate work where 

fatigue works against 

quality. It can work for 
you — improving and 
speeding production. 

More comfortable and 

practical than a pencil 

iron. No transformer re- 
quired. Price only $5.00. 


HEXACON MODEL 30H. 
Weight 54 oz. (less cord). 
40, or 60 Watts. Both %” 
and ¥,” tips furnished. Ask 
for literature on complete 
line of screw tip, plug tip 
and hatchet irons. 


HEXACON 
ELECTRIC CO. 


177 W. CLAY AVENUE 
ROSELLE PARK, N. J. 





ARMY-NAVY 
CONTRACTORS 


PEERLESS is currently 
supplying hermetically 
sealed transformers at 
a rate exceeding 1,000 
per week. 

PEERLESS guarantees 
these transformers to 


meet and pass JAN-27 
specifications. 


Sea em UCR ta 


PEERLESS has facilities in 
the plant for complete 
type testing, eliminat- 
ing long costly delays. 


ARMY-NAVY 
INSPECTORS 


Transformers can be in- 
spected and accepted in the 
Peerless plant by Army 
and Navy inspectors. 


ee 


6920 McKinley Avenue, Los Angeles 1, Calif. 
Frazar & Hansen, Lid., 301 Clay St., San Francisco 11, Calif. 


Exclusive Export Agent 
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filaments and for the plate supply. A second rectifie: 
unit with a simple capacity filter supplies power for 
operating the clutch and backspacer solenoi.’s. Fig. & 
shows a schematic diagram of the circuit. 

The transcribing machine while following the gen 
eral mechanical construction and the same general type 


cs SIOAX : 3Vv4 


' 
hi | >——_4 HEADPHONE 


—4 VOLUME 


REPRODUCER __ 


o TONE 
° 


RECTIFIED 


B+ PLATE SUPPLY 
OC POWER 


COVER SWITCH aS OC TO FILAMENTS 


“START” SOLENOID 


BACKSPACER MAGNET 
FOOT SWITCH 


MOTOR 


Fig. 8—Selenium rectifier and resistance-capacity _fil- 
ters supply d-c power for the amplifier and to operate 
the clutch and back-spacer solenoids. 


of design as the dictating machine, has sufficiently dif 
ferent requirements to demand some design modifica 
tions. The motor speed must be variable. This has been 
provided by using a different motor rotor and a phase 
changing resistor. 

To start, stop and backspace without interfering with 
the typist’s hand position on the typewriter is accom- 
plished by the use of the foot control with two pedals 
and operating either clutch or engaging solenoid and 
the other the backspacer solenoid. The backspacer 
mechanism completes at least one operation of the back 
spacer mechanism no matter how short a time the 
original contact was made. The carriage can be carried 
back as far as desired by simply keeping the foot on 
the repeat pedal. 

The hearing device is an electromagnetic receiver con 
nected to a hearing tube weighing only 1.2 oz. It elimi 
nates distracting outside noises and does not broadcast 
the recorded material to others in the immediate area 
Switching is provided which automatically short cir 
cuits and mutes all sounds when either the start solenoid 
or the backspacer solenoid is operated. 


The News Behind Product Design 


The design engineer necessarily works under the 
influence of many vitally important—though non- 
engineering—factors. . . . What’s the supply story 
on copper, steel, and other basic materials? Are 
prices moving up? Are plastics freely available? 
What are overall industry production trends? 
“The Industrial Horizon” gives you a terse monthly 
summary and interpretation. 


SEE PAGE 208 
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There may be some “wonder metallur- 
gical cure-all” for every parts headache. 


There may be—but Moraine Products 
doesn’t pretend to manufacture it. 


For, while we are proud of our achieve- 
ments in powder metallurgy, we also 
admit its limitations. Our broad manu- 
facturing experience has taught us that 
powder metallurgy should be recom- 
mended with care. 


It is part of this realistic approach to 
tell manufacturers that powder metal- 
lurgy is practical for their parts only 
when specific requirements of shape and 
physical properties are attainable. We 
also make it our policy to emphasize its 
impracticability for small run, job-lot 
orders where the tooling and setup costs 
are out of proportion. 


Perhaps this straightforward attitude is 
why the customers we do serve acclaim 
metal powder parts by Moraine as “just 
what the doctor ordered.” 
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THAT HAVE MADE IT 7%e ELECTRICAL CONNECTOR 


¢ Moisture-proof, e High Arc Resistance 
Pressure-tight 
Radio Quiet 


Single-piece Inserts 


e Easy Assembly and 
Disassembly 


Vibration-proof e Fewer Parts than any 


Light Weight other Connector 


PRACTICALLY NO VOLTAGE DROP! 


Contacts that carry maximum currents with a mini- 
mum voltage drop are only part of the many new 
advantages you get with Bendix-Scintilla* Electrical 
Connectors. The use of “Scinflex”’ dielectric material, 
an exclusive new Bendix-Scintilla development of 
outstanding stability, increases flashover and creep- 
age distances. In temperature extremes, from —67° 
F. to +300° F., performance is remarkable. Dielectric 
strength is never less than 
300 volts per mil. Bendix- 
Scintilla Connectors have 
fewer parts than any other 
connector on the market — 
and that means lower 
maintenance costs and 

better performance. 
*TRADE MARK 


Available in all Standard A.N. 
Contact Configurations. Write to 
our Sales Department for more 
detailed information, 


SCINTILLA 





Looking Forward with 


the Patent System 
(Continued from page 103) 


procedure, courts, or administrative machinery, is the 
simple device, now available to the courts under their 
own rules, of permitting the court to call to its aid 
recognized technical experts, either as independent ex- 
pert witnesses or as auditors to hear and report upon 
the technical questions in the case. Some judges have 
done this. Many lawyers object to this device as it 
does eliminate, or nullify, the weapon which the partisan 
expert provides. 

While progress in the patent system is slow, there is 
constant agitation for its reform. Many of the sug- 
gestions recur from year to year, but few legislative 
efforts toward changes in the system have succeeded. 
One of the evils frequently complained of is the evil 
of the long pendency of patent applications, with the 
result that the patent issues long after its commercial 
exploitation begins and even occasionally after another 
inventor has procured a patent upon a more limited 
form of the invention and entered upon commercial 
work that is halted when the dominating patent appears, 
and thus projects the patent term far beyond what it 
would have been had the patent issued promptly. 
There is general agreement that this is an evil which 
could be cured by limiting the patent to a term ex- 
piring not more than twenty years after the application 
was filed. Legislation to this effect was agreed upon 
at the end of the war, but the backlog in the Patent 
Office then made it unlikely that many patents could be 
processed within the permissible three years and the 
legislation died. It will doubtless be revived when the 
Patent Office work is current. 

Compulsory Licensing Not the Answer 

Another evil, more imaginary than real, is the charge 
that many inventions are suppressed by the shelving 
of patents covering them, industry thus retarded, and the 
patent used to create scarcity in defiance of its original 
purpose. Few cases of actual suppression of inventions 
can be established. Many cases can be found where 
inventions have not gone into use for years for reasons 
that are wholly innocent of any wilful suppression. 
Thus the ball-bearing pen was patented in the 1880's 
but found a market only sixty years later. A match 
that could be repeatedly ignited has been patented 
throughout the world, and efforts at its manufacture 
and sale have been made, but it is such an unpromising 
substitute for the familiar household match that it has 
failed because of its own economic, safety, and con- 
venience shortcomings. 

Those who see this evil overhanging us, and others 
who merely dislike the patent system, urged that all 
patents be subject at all times to compulsory licensing. 
This is called “general compulsory licensing” and is 
unknown in any patent system. There are various special 
forms of compulsory licensing available within prac- 
tically every patent system, including our own. For 
example, our government can employ any patented 
invention for its purpose, and be subject merely to a suit 
for the reasonable value of its use. Our courts can 
refuse to halt infringements and give the patent owner 
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YOU GAN’T TAKE 
Compound Melting 


for granted 


...+ mor compound melters! 


There’s too much to know about 
them. 

And that’s where Sta-Warm, with 
its 30 years of specialized manufac- 
ture of efficient, dependable com- 





Newest CNV compound or pound melting tanks, kettles and 
wax melter and dispensing 
tank with needle valve orifice pots can help you most. 


to suit your requiremen’s 


There’s a broad line of “‘standard”’ heaters for you 
at Sta-Warm. These can be tailored to meet most 
operating requirements. 

Then there’s an almost unlimited field of “‘spe- 
cials”’, which Sta-Warm designs just for you to pro- 
vide equipment for heating and handling unusual 
compounds, or unusual applications. 

So don’t take compound melting for granted. Ask 
Sta-Warm first. Get the right answer to your prob- 





Wax or blasticoating com. lem eee quickly, surely. 
pound melter offered in wide 
variety of capacities. 


Model V-904-WMS 
melting tank with 
motor driven agitator 















and specially beated 2 qt. heated pouring Wax cntne fe, singe pice Electrically beated molasses pouring 
gate valve. Buil* in pot with lip for pre- tion to work eld. valve and heated brass gate valve 
wide range of sizes. melted materials. pt., 1 pt. or hat" eee are two of many accessories offered. 
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YOU NEED 


TIME DELAY= 





vou me  AGASTAT 


Made in two types for direct current operation, and two 
corresponding types for alternating current operation: — 
1. Time delay starts when coil is energized. 





2. Time delay starts when coil is de-energized. 
Time delay from .1 second to 5 or more minutes. Complete data from 
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merely financial compensation in many situations. 
Under our Atomic Energy Act all patented inventions 
nay be freely used in certain research, and many other 
patented inventions especially useful in the field of 
nuclear energy may be licensed by the Commission. All 
thoughtful students of patents admit of certain situations 
where the patentee must not be permitted under all cir- 
cumstances to deny the use of his invention, and so 
recognize the desirability of limited forms of com- 
pulsory licensing. General compulsory licensing, how- 
ever, will leave those who experiment and risk failure 
eternally at a disadvantage compared with those who 
merely wait until others create and then join in the 
exploitation of borrowed ingenuity at a price. 

It is very doubtful whether any patent owner can to- 
day, in view of the position which our courts have taken 
with respect to patents, successfully deny the public ac- 
cess to an invention which it needs by means of a shelved 
patent. And that is as it should be, for the patent sys- 
tem, like all other governmental institutions which men 
contrive to improve the economic and social environ- 
ment will defeat itself only when it fails to serve those 
who created it. 





Gearmotors 
Their Design and Application 
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able. The gears used in gearmotors designed to AGMA 
standards are rated according to a durability formula, 
which means that the gear will carry the rated load for a 
reasonable length of time. The selection of material, 
the width of gear and the heat treatment are left to the 
manufacturer, and thus differences occur. Most of the 
gearmotors use helical gears, which are machined to 
give quiet and long life. 

Lubrication. The lubrication of enclosed gearmotors 
is ordinarily accomplished by a splash oil system. The 
designation of proper lubricants as recommended by 
AGMA may be found on the nameplate of the gear- 
motor. The recommended lubricant is based on several 
factors, two of which are (1) size of unit, and (2) am- 
bient temperature. The problem of lubrication is im- 
portant when special mountings are used. This has 
been outlined under the paragraph dealing with the 
subject of gearmotor mounting. 

Ease of Maintenance. It is a rare case when a 
supplier will openly admit, in his technical literature, 
that his product will ever require servicing or mainte- 
nance. Hard headed realists must admit that the pos- 
sibility of failure exists. The ease with which equipment 
can be serviced is very important for various reasons. 
One is that ease of maintenance will mean a better 
repair job when and if needed. Another is the in- 
creasing cost of maintenance. 

While this is a problem that primarily affects the 
ultimate user, the machinery manufacturer is concerned 
because he shares the responsibility on purchased units 
built into his product. There are a number of gear- 
motors on the market that feature ease of maintenance. 
The problem can well be illustrated by this example: 
Factory X had two makes of gearmotors operating siin- 
ilar equipment, in the same department. It was the 
policy of the plant to overhaul all equipment, or at least 
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Here’s a reliable gear-motor com- 
bination you'll want to look into. 


Why? 

Because the motor is an industrial type motor built by Howell 
and backed by 33 years’ experience in building industrial type 
motors exclusively. 

The gear reducer is built by the D. O. James Manufacturing 
Company, specialists in their field with more than 50 years’ 
experience. 

The combination makes an integral packaged unit with the 
motor flange-mounted to the reducer, yet with a flexible cou- 
pling so that motor and reducer can readily be separated for 
maintenance. 


For a modern, economical means of obtaining relatively low 


speeds from constant speed motors in your business, be sure— 
buy Howell! 


GEAR REDUCER 






D. O. JAMES 





RED BAND MOTORS 


HOWELL 


SINCE 1915 


For geared motors, motors with unique 
electrical characteristics, special mechani- 
cal form, or standard motors (with any 
ibe of enclosure) from 1/6 through 150 
HP, consult your HOWELL representative. 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICHIGAN 


MANUFACTURERS OF PRECISION BUILT, INDUSTRIAL TYPE MOTORS 











STEVENS THERMOSTATS 


respond faster, last l-o-n-g-e-r 


Adjustable Type S illustrated. 
Mica washers optional. Numerous 
other designs in cufrent produc- 
tion. Write for descriptive litera- 
ture and engineering data today. 


COMPACT DESIGN of Stevens Thermostats puts 
mounting stud in metal-to-metal contact with con- 
trolled device. This results in faster bi-metal response, 
closer temperature control. And because bi-metal is 
electrically independent, it is unaffected by passage 
of current through thermostat. Thus, contact operations 
are reduced to a minimum. Artificial cycling and 


life-shortening “jitters” are eliminated. 


PRECISION-ASSEMBLED Stevens Thermostats are made 
of top quality materials. Grooved lava insulators resist 
heat longer, assure safer insulation. Heavy-duty silver 
contacts, spot welded to stainless steel or Inconel 


springs, give positive contact. 


CALIBRATION of Stevens Thermostats, preset in pots 
simulating actual service conditions, assures uniform 


performance to your specifications. 


SPECIFY Stevens Thermostats—they make your appli- 
ances and industrial apparatus perform better . . . longer. 


STEVENS 


manufacturing company, inc. 


RICHLAND TRUST BLDG. + MANSFIELD, OHIO 


to give it a visual inspection once a year. On gearmotor 
Black, it was necessary to remove the belt, pulley, and 
motor in order to make a complete check of the gearing. 
On gearmotor Green, only the motor required removal 
in order that the gearing be inspected. In addition, 
gearmotor Black was tougher to re-assemble because the 
motor and the gear cartridge were doweled. Gearmotor 
Green had a concentric pinion mounting and doweling 
was not required. There is every reason to suspect that 
the gearmotor Green had less shut-down time and gave 
more hours of service. 

Appearance. When gearmotors were first introduced 
little emphasis was placed on appearance. The first 
units looked husky, but the lines of the housings were 
not eyecatching and very little was done to smooth out 
the unit. However, as gearmotors were applied and their 
use became more general, there was a demand for a 
better looking gearmotor. This demand was justified 
when it is considered that gearmotors were installed on 
a variety of machines. This condition is even more true 
today. The gearmotors should blend in with the equip- 
ment they are driving. Most heavy machinery buyers 
recognize this; resale users of gearmotors likewise are 
demanding that the purchased components look good on 
their product. 

Gearmotor Noise. In the same category as appear- 
ance is today’s concern for gearmotor noise. Years ago 
when the majority of speed reduction was done with 
flat belts and open gearing, noise was not much of a 
problem. Perhaps it couldn't have been much of a 
problem because the noise level of the shops of yesterday 
was a good deal higher than it is today. But as more 


Westinghouse Elec. Corp. 


Rigidity in construction is an important feature of every 
gearmotor. The cutaway view shows a two-stage gear 
motor with split housing construction. 


equipment was motorized, gear drives were enclosed 
and overhead belts removed, plant management has been 
leaning to quieter drives. The noise problem, or the 
desire for quieter operation in industrial equipment, may 
be associated with the fear that often noise indicated 
impending gear failure. However, in today’s gearmotors 
the noise level is very low. This has been accomplished 
by refinements in the art of gearmaking. Proper gear 
proportions, and better gear making machinery have 
contributed to this, plus better design and production 
(through better tooling) of the gearmotor housings. 
Shaved gears have greatly reduced the noise level by 
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Streamcooled, round frame, 
1/3 to 3/4 h. p., 1 phase, 
3 phase and direct current. 


Streamcooled face mounted; Single | 


phase 1/3 to 72 hp., Three phase 1/3 
to 20 hp., Direct Current 1/3 to 3 hp. 


Streamcooled, single phase, 
3/4 to 7% h.p. 


Streamcooled, three phase 3/4 to 20 hp. 
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MOTORS 


ARE 100% TOTALLY ENCLOSED 
--- yet they can’t clog 
and cause trouble 


Many motors are actually choked to death! 

But never a BALDOR STREAMCOOLED Motor. 

Conventionally designed motors, with air passageways, constantly draw 
in dust, dirt, lint and all sorts of foreign matter. 


Then the motor becomes “choked” and loses its efficiency, heats up 
and soon goes dead. 


Such motors require frequent dismantling for cleaning... wasting 
servicing time and often slowing up or stopping production. 


BALDOR STREAMCOOLED Motors can’t inhale dust, dirt, lint or foreign 
matter because they are fofally enclosed ...non-clogging . . . cool- 
operating ... because the outer-mounted fan forces air over the entire 
EXTERIOR of the motors. 


BALDOR ELECTRIC COMPANY - ST. LOUIS, MO. 
District Offices in Principal Cities 


BETTER MOTORS 


FOR MORE THAN A QUARTER OF A CENTURY 
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improving tooth profile accuracy. Usually the customer 
does not care how noise reduction is accomplished, just 
. so that he gets it. If customer requirements necessitate 
; | quieter gearmotors, they can be built. The manner in 
im’ | ¢ HT NOW which the noise level can be reduced should be left to 
1S THE TIME TO GET | the gearmotor manufacturer. ; 

In addition to the standard lines of gearmotors that 
QUOT ATIOQNS are now being marketed, a number of special features 
can be specified. Such things as brakes, tachometers, 

ee double shaft extensions, and similar modifications can be 


< Q 4 iy} SET S obtained without too much extra cost. The magnetic 
disk type brake is very commonly used. It has found 


Falk Corp. 




















Planning now for 1949 production and 
new products? Send us specifications or 
blueprints and let us quote you on ROYAL 
QUALITY CORD SETS. Our wire is engi- 
neered to your specifications in our own 
plant. 

WRITE US — TODAY! 
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Gearmotors can be mounted in a variety of output shaft 
arrangements and mountings, such as (a) all-motor type, 
(b) right angle, (c) vertical, and (d) outboard bearing. 


Bae Tse eS shaft reducer. Tachometers have. often been added to 

COMPLETE RANGE OF SIZES.. | gearmotors for the purpose of measuring the speed of 
| the driven equipment. . It is much easier to attach a 
tachometer to the motor end of the unit than it is to 
apply a split sprocket and chain to the output shaft of the 
gearmotor. Both of the plans have been used. Fre- 
quently it may be desirable to drive a pump or similar 
device from the motor end of the gear unit; in that case, 
the motor is made with a double shaft extension. 


| 
| 
PEMCO srusn-sovoers ie | 
| popular usage with the single, double, and triple parallel 


Special Applications 


It is usually to the designer’s benefit to consider what 
can be done in redesigning a standard gearmotor for a 
new application. Mixers and gear-driven run-out table 
motors, such as are used in the steel industry, are two 
SAVES ASSEMBLY TIME AND LABOR! examples where standard parts have been used in the 

basic elements of the gearmotor, but with special modi- 
Made in a complete range of standard and special fications, and with a minimum cost. In the case of the 
sizes for fractional H.P. motors. mixer, it is likely that the motor, gears,.and outer shaft 
PEMCO Brush-Holders have been used for years may be purchased as standard items, and the balance 
by many of the country’s leading motor manu- of the unit, mainly the housing or the mounting, could 
facturers. They have proven themselves in the be engineered to fit the application. In the case of the 
field under almost every condition. run-out table gearmotor, the basic change for applying 
Improve your operation, cut your costs, investigate PEMCO. a standard gearmotor to a specialized application is an 
| increase in the shaft extension and the addition of a 
ial OENIX ELECTRIC MFG. CO. special guard to eliminate the possibility of scale 

111 W. LAKE ST. CHICAGO 6. ILL. entering between the housing and the output shaft. 


It is possible that in some cases standard parts such as 
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DUMBBELLS & 
DOG BISCUITS 


Watertown’s complete laboratory means that 
your custom-molding job will be right from 
start to finish. Plastic pieces like these are used in 
developing the right compound . . . to determine 
tensile strength. Then, after every operation, we 
test the work itself. We X-ray, push, pull, twist, 
pound and bake it, analyze its electrical, physical, 
chemical and mechanical properties until 
you, and we, know it’s right. 


It pays to draw on Watertown’s more than 33 
years experience in plastics. We'll welcome your 
inquiry. 


Compression - Injection - Transfer Molding 


THE WATERTOWN MANUFACTURING COMPANY 


700 ECHO LAKE ROAD, WATERTOWN, CONNECTICUT 


WA 
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the motor pinions and gears, and countershaft and bear- 
ings, could be purchased and installed in the cus- 
tomer’s present equipment. There is no doubt that 
such parts should be reasonable in cost and easy to 
apply. By the same token that the mechanical end of the 
gearmotor may be modified to meet certain requirements, 
it is equally true that the motor can be modified elec- 
trically or mechanically to meet individual requirements. 
For example, special high torque motors with high 
starting characteristics, may be employed if the applica- 
tion warrants such a machine. Extra insulation and 
protection may be required by the motor for outdoor 
duty, particularly those gearmotors that are ultimately 
installed in the Gulf Coast area. 

To summarize the above discussion, it is well to be in- 
formed of the various models and designs of gearmotors 
that are available today. The application engineer 
should study his requirements to see what can be pur- 
chased to meet his needs. These can be classified into 
two categories, the first being those which are basic 
and are required in order to buy the gearmotor. The 
second category features those items which may be 
found in a gearmotor and are important to its service 
and long life after it is applied. Then, too, special fea- 
tures on a gearmotor can be added. This is true of the 
mechanical end of the gearmotor as well as of the elec- 
tric motor itself. Sometimes it is entirely economical 
to consider the application of the basic elements of the 


‘gearmotor and to modify or redesign certain parts to suit 


the special application. 


Porcelain Enamel 
for Electrically Operated Products 


(Continued from page 81) 


rinse, as well as that between the rinse and the 
neutralizer, should be extremely short. 

. Two neutralizer tanks should be available, the first 
made up in fairly strong solutions and the second 
in weaker. Suggested conditions are: (a) 0.4 oz 
per gal. sodium cyanide, 0.02 oz per gal. sodium 
hydroxide, temperature 140 F, immersion 1% 
min; (b) 0.12 oz per gal. sodium cyanide, 0.10 oz 
per gal. sodium hydroxide, temperature 140 F 
immersion 21%4 min. Carbonates should be avoided 
in the neutralizer, since these have been found to 
hinder cyanide removal of ferrous salts. 


New Enamel Developments 


Prior to World War II the porcelain enameling in- 
dustry considered as more or less fundamental that the 
blue ground coat must be so compounded that substan- 
tially higher firing temperatures were required for its 
proper maturing as compared with the cover coat to be 
employed with it. If the maturing temperatures of the 
two types of enamels were too similar, there resulted 
sagging and other unsatisfactory conditions. In 1945 
blue ground coats were introduced that would mature 
at exactly the same time and temperature as the com- 
panion cover coat, and the result was an increased 
resistance to normally expected ground coat defects. 
This lowering of firing temperature presented obvious 
advantages to the enameler and to designers of such 
appliances as ranges. The designer could use lighter 
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$6.5 
*K it’s the....cONTROL 
AND 
TRANSFER 
SWITCH 


DesIcn engineers already have utilized the 
SB-1 for over 10,000 control combinations on cir- 
cuits up to 20 amperes at 600 volts a-c or d-c. 


Standard parts and a simple basic design mean 
longer life and low initial cost. There’s a standard 
SB-1 for most jobs. If a standard can’t satisfy, 
we'll build what you want from standard cams, 
contacts, and fingers of the basic design. 


A variety of attractive switch handles, and 
water-tight, dust-tight, oil-immersed, fabricated- 
metal, or explosion-proof housings are available to 
fit your particular installation problems. 


Your nearest G-E sales representative will be 
glad to assist you in the selection of an SB-1. Also, 
ask him for a copy of GEA-4746 which gives ad- 
ditional information about the SB-1, or write to 
Apparatus Department, Section D856-6, General 
Electric Company, Schenectady 5, New York. 


GENERAL @@ ELECTRIC 
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wounn PAPER TUBES 


All Sizes in Square 
and Rectangular Tubes 


Pn 
4 1 4 Size YOU need! 
PARAMOUNT 


Leading manufacturers rely on 
the quality and exactness of 
PARAMOUNT paper tubes for 
coil forms and other uses. Here 
you have the advantage of long, 
specialized experience in pro- 
ducing the exact shapes and sizes 
for a great many applications. 
Hi-Dielectric, Hi-Strength. Kraft, 
Fish Paper, Red Rope, or any 
combination. Wound on auto- 
matic machines. Tolerances 
plus or minus .002”. Made to 
your specifications or engineered 
for YOU. 


Inside Perimeters from .592” to 19.0” 


PARAMOUNT PAPER TUBE CORP. 


612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 


e Single and Repeat Cycle Types 
¢ Single and Multiple Circuits 


e Synchronous Motor Driven for 
Precision Accuracy 


For machine tools and all types of Industrial processing. 
Write for Bulletin 291 describing 14 basic types or send us 


your timing problem. 


Representatives in Principal Cities 


FACGLE V4 


MOLINE ILLINOIS 


gages because of less warpage, and the enameler could 
simplify his production by firing simultaneously both 
cover coat and ground coat on the same furnace chain. 
The high speed blue ground coat has now been univer- 
sally accepted in America and abroad. 

Cover coat sheet steel enamels have slowly but stead- 
ily advanced in quality and flexibility of application 
during the past twenty years. Four major types of 
enamels, classified according to the basic method of cov- 
erage or opacity, have been employed during this 
period: fluorine or gas-opacified, antimony-opacified, 
zirconium-opacified, and _ titanium-opacified enamels. 
The weak opacity of the fluorine-type enamels made 
necessary high opacifier mill addition (such as tin 
oxide) ; the weights of application were about 100 grams 
of enamel per square foot of finished steel surface, re- 
sulting in much damage from spontaneous chippage and 
mechanical shock. With the advent of the superopaque 
antimony-opacified frits, the weights of application were 
reduced to approximately 64 grams per sq ft. Reflectance 
standards were in the range of 72 per cent, and mill 
addition opacifier was decreased to 4-6 per cent an- 
timony base compound.'® These two types of enamels 
are now nearly obsolete, except for a few special appli- 
cations. In 1939 the non acid-resisting zirconium base 
enamels were introduced and they still occupy a domi- 
nant position. The light-reflecting properties of these 
enamels are derived from the crystallization of zirconium 
compounds in the glass matrix during the firing of the 
enamel. A major step in the reduction of required 
enamel thickness was accomplished with zirconium frits, 
as they developed a reflectance of 74-78 per cent at only 
40 grams per sq ft.1° Thus, the required thickness of 
application had been reduced by at least 60 per cent 
below that required by the earlier types of enamels. 

Thinner Coatings with Titanium Base Frits 

Titanium base cover coats developed during the first 
post-war year bring closer the enameler’s dream of an 
ideal finish. Like the zirconium types, titanium base 
enamels depend on the “striking” of minute crystals of 


-a titanium compound (usually anatase) during firing. 


These crystals possess a high degree of light-scattering 
properties, which afford the fired enamels exceptional 
opacity. The weight of application eee to yield a 
reflectance of 72-74 per cent is 20-25 grams per sq ft. 
only half of the zirconium types. Thus it is now possible 
to secure a high degree of coverage at coating thicknesses 
20 per cent of those required a dozen years ago. A very 
interesting diagram published by E. E. Bryant!* com- 
pares the opacity-promoting power of titanium with zir- 
conium and antimony type enamels; from the curve of 
the titanium white, he shows that the maximum opacity 
reached by a relatively thin coating cannot be largely 
increased by heavier application. Titanium-opacified 
frits also possess a high degree of acid resistance (Class 
AA, according to P. E. I. test methods)**, as well as 
remarkable surface hardness. Colors in titanium 
enamels have so far been limited to pastels; this is 
primarily due to the high opacity of the frit, although 
several of the oxides when used with selected frits of 
this type show some promise of color stability.1° The 
type of furnace, speed of furnace chain, temperature, 
gage of ware and weight of application all have marked 
effects on the colors. Typical ware being enameled with 
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RELIABLE, CONTROLLED LUBRICATION 





Lubrication by means of felt wicks permits oil to be fed to 
bearings and other moving parts, automatically and with- 
out failure or interruption. Wicks permit extremely fine 
control of lubricant, from many drops to a small fraction 
of a drop per minute. Where actual consumption of oil is 
low, oil-impregnated felt makes possible the use of com- 
pletely enclosed parts, such as sealed bearings, and is in 
fact essential to them. In such applications it can be expected 
that lubrication will be supplied throughout the life of 
the part, and that no attention will be required between 
major overhauls. 


The cost of a felt wick is low, in fact infinitesimal com- 
pared with the cost of the machine or part whose per- 
formance it protects. 


TYPES OF WICK OILERS 


There are four types of wick lubrication systems. Choice of 
any given type depends upon such factors as the lubrica- 
tion needs of the moving part, accessibility, available space, 
operating and servicing conditions, and similar matters of 
design and use. 


1. BOTTOM WICK OILER. 


In this type, the felt wick is im- 
mersed in a reservoir of oil beneath 
the bearing, and through capil- 
larity carries the oil upward to the 
point of lubrication. Maximum 
vertical wicking distance, about 6 
inches. This is generally considered 
the most efficient system. Unused 
oil is returned to the reservoir, and 
no attention is required beyond occasional cleaning and 
replenishing of oil as required. An ideal system for apparatus 
such as motors, generators, and factory equipment. 





2. SYPHON WICK OILERS. 


Felt wicks of this type are widely 
used, particularly where oil is to be 
delivered uniformly and at a con- 
trolled rate to a remote friction 
point. In addition to other methods 
of control, the flow of lubricant can 
be increased by increasing the ver- 
tical wicking distance from the 
reservoir to the point of lubrica- 
tion, taking advantage of gravity. 
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.tion point, and oil is supplied 





3. Absorbent or pad feed 
oiler. 






Here the lubricant is contained en- 

tirely within the felt, and is re- 

leased automatically as required. 

This is the type often employed in 

sealed installations, though it may 

also be used in conjunction with a 

filler tube, the chief purpose of 

which is to act as a small reser- 

voir. The oil absorption or storage capacity of felt is high. 
For example, SAE F-10 felt, recommended for pad oiling, 
will store oil of any viscosity to the extent of approximately 
450 per cent of its own weight. 














4. TOP FEED OILER. 


The reservoir is above the lubrica- 







through a felt wick inserted in an 
outlet in the bottom. In this case, 
the wick acts as an obstruction to 
control the flow of oil. Frequently 
the wick is mechanically con- 
stricted to effect further control 
while taking advantage of storage 
capacity between constriction and delivery point. This insures 
uniform lubrication and provides a surplus reserve of oil in 
the event of an empty reservoir. 

















There are four types of SAE felts recommended for wick 
feed lubricating systems. Complete information is con- 
tained in American Felt Company Data Sheet No. 6, “Wicks 
and Lubrication.” This eight-page Data Sheet presents 
complete technical data, including formulae, charts, graphs, 
tables and a listing of standard wick felts from which engi- 
neers can calculate wick performance and arrive at a design 
and specification that will meet the requirements of a given 
application. Write on your letterhead for your copy. 


American felt 
Company 
















TRADE MARK 





Engineering and Research Laboratories: Glenville, Conn. 







PLANTS: Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; 

Westerly, R. 1. SALES OFFICES: New York, Boston, Philadelphie, Atlanta, 

Rochester, Chicago, Detroit, Cleveland, St. Louis, Dallas, San Francisco, 
Los Angeles, Portland, Seattle, Montreal 
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WIRE STRIPPERS 
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COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counterclock- 
wise. Double-edge float- 
ing blades give square and 
clean cuts. Dialed mi- 
crometer allows settings 
within 1/1000 inch of wire 
gauge. Precision plus! 


E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed to 
do quantity work on a quality basis on all types of insulated wire from 
8 gauge to the very finest 

wire. 

Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion,, strip it off and re- 
lease the wire — all in 
ONE simple foot pedal 
movement. 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to op- 
erate as a pair of pliers. 

Always ready to use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
timed and performed with one squeeze 
of the handle. When the pressure is 
released, the handles open. Will 
crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. 
orders attest to its superiority. 


not 


Repeat 


TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop on your own 
work. Send your wife samples and specifications so that we may 
accurately gauge your needs before shipping machine and instructions. 


Send for Circulars and Full Particulars 


All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal 
Mastercraft Foot Pedal, Side Lever, Overbead Lever and Hand Wire models 
—are fully guaranteed for performance as well as mechanical construction. 


PYRAMID PRODUCTS CO. 


2224 SOUTH STATE STREET CHICAGO 16, ILL. 
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titanium opacified frits are hydrator pans, electric light 
reflectors and range tops. Experimental runs have bee: 
made on practically every item being porcelain enameled 
at present with a white finish, and most of these trials 
show much promise for the future of titanium-bearing 
enamels. 

There is keen interest in the work being done to 
formulate porcelain enamels that will mature or fuse at 
temperatures lower than the 1500-1600 F required fo: 
conventional types. Products which have been highly 
stressed by forming operations may be aided greatly by 
such low-fired enamels in holding their shape when 
subjected to enamel-fusion temperatures. 
this direction is relatively new and much remains to be 
done, but as early as 1935 it was reported*’ that the 
smelting of antimony oxide and molybdenum oxide in a 
frit gave some evidence of adherence, and shortly after 
wards*! that a deposit of a hydrated sub-oxide of molyb 
denum formed by electrodeposition on the surface to 


Research in 


sheet steel caused a white enamel to adhere tenaciously. 
In 1941 there were published a number of experimental 
white-on-steel compositions?” which contained molybdic 
oxide alone and in conjunction with antimony or zir 
conium oxide, maturing in the 1300 F range. These frits 
(white ground coats, non-acid-resisting and acid-resist 
ing cover coats) adhered to sheet steel without mill addi 
tion adherence-promotion agents. Molybdic acid seemed 
to be an ideal ingredient in these enamels because it 
promoted adherence to steel, produced opacity, and 
contributed to high fluidity. .\t 1300 F a single white 
coat would have economic advantages 
over present high temperature enamels. 


on-steel many 


Single Coat Enamels Now Available 


Among these advantages are cheaper, lighter gages of 
sheet steel, less warping or sagging of parts during 
fring, lower fuel or power costs, and more production 
with the same equipment and manpower.”* Molybdenum 
bearing enamels are designed to fire at temperatures 
ranging from 1250 F to 1400 F and adhere to a wide 
variety of nickel-dipped steels. At application weight- 
of 45-50 grams per sq ft, reflectance values in the neigh 
horhood of 70 per cent are obtained.** These frits are 
heing used commercially in a limited and experimental 
manner, their chief advantage being that they provide a 
one-coat white finish which will adhere to steel. The 
higher cost of materials required to produce molyh 
denum enamels necessarily increases their relative cost, 
hut considerable compensation for this may be had in a 
reduction in the number of firing operations and in a 
potential lowering of firing temperatures. Regardless of 
commercial aspects, however, it should be recognized 
that experience with molybdenum porcelain enamels has 
contributed notably to the technology of one-coat white 
finishes applied directly to steel. 

Semi-Automatic Spraying. Formerly, all application 
of the porcelain enamel to the metal was done by dip 
ping. Today the spraying method is also in general 
practice, although coating in this manner is better con- 
fined to relatively plain shapes such as range panels; 
there is danger of incomplete coverage of the more com- 
plicated parts. The ground coat can be applied mor« 
uniformly and much more thinly by the spray method, 
with a higher quality finish and less likelihood of damage 
to finished parts. As finer grind porcelain came into 
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with Chromel * 





* the original nickel-chromium 
heating element wire 


MANUFACTURING COMPANY 
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made fo sell 


Ever have a customer question 
dependability of your 
electrical heating appliances? 
Not many, we'll bet, because 
such things are largely taken 
for granted today . . . thanks 
to durable CHROMEL heating 
element wire. CHROMEL, you 
know, is the original nickel- 
chromium resistor wire . . . 













the wire that first made elec- 
trical heating practical. 

And, over the past 40 years, 
its fine consistent quality has 
been an important factor in 
building today's great con- 
fidence in electrical heating 
devices. Our Catalog-M! 
contains complete technical 













information . .. want a copy? 
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RUBBER 


e Close Tolerances 
e Absolute Uniformity 
e Superior Performance 









Outstanding attention is given to 
processing Acadia Synthetic Rub- 
ber. Close tolerances and absolute 
uniformity are assured. Acadia is 
not ordinary synthetic rubber. 
Parts processed from Acadia Syn- 
thetic Rubber excel in many char- 
acteristics. These include elasticity, 
resilience, plasticity, plus greater 
resistance to oil, heat, age, light, 
and wear. It is available in sheets, 
roll goods, extrusions, cut parts, 
lathe cut washers, molded parts. 
Design with Acadia Synthetic Rub- 
ber and be assured your product 
will acquire increased performance 
and longer life. Send for Acadia’s 
instructive and illustrated catalog. 
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use, it became necessary to change the typeof spray 
guns and the technique of application. Smaller nozzled 
guns were used, and the spray pattern was modified 
from a driving spray to a finely-atomized pattern. 
Motion study analyses of spray gun techniques in con- 
nection with the porcelain enamel industry have been 
undertaken*’ in an effort to determine the most efficient 
method of spraying any particular object. In any such 
study, it is desirable to determine the fewest number of 
strokes and-least amount of motion to obtain ideal cov- 
erage ; to this end the design and use of suitable fixtures 
will be found of great value. 

Electrostatic Spraying. A method of automatic spray- 
ing that has received increased attention in recent years 
is the Ransberg process of electrostatic spraying, in 
which the material passes through a highly charged 
electrostatic field. This field is established between the 
part to be enameled (the positive electrode) and a net- 
work of No. 30 copper wire (the negative electrode), 
designed to conform to the contour of the piece to be 
covered. The field is provided by a specially designed 
rectifier and transformer, which produces a voltage in 
the secondary of the order 100,000 volts and a current 
not exceeding 10 milliamperes.*® The electrostatic pro- 
cess was originally designed for spraying organic coat- 
ings, but it has shown promise for use with porcelain 
enamel frits through production of uniformly thick 
coatings and the elimination of overspray. For flatware 
the spray can be so adjusted that the loss in porcelain 
enamel is reduced from 40-50 per cent to approximately 
20 per cent.*® 
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PACKARD 
SUNLIGHT 
MOTORS 


Packard Sunlight Motors, in greater num- 
bers than ever before, now flow from our 
new plant .. . built to supply the ever- 
growing demand among the manufacturers 
of motor-driven appliances and equipment. 
Now, more manufacturers and more con- 
sumers can profit from the dependability 
and efficiency of motors that have become 
the standard of excellence in the appliance 
field. For product value .. . for trade 
acceptance... for customer satisfaction... 
choose Packard Sunlight Fractional Horse- 
power Motors for their power and prestige. 









REG. U.S PAT OFF 
TRADE MARK 


Packard Electric Division, General Motors Corporation, Warren, Ohio 

































Another clever application— 


Link Type V-Belts 


assembled on a 


DETROIT 
POWER 
SCREWDRIVER 


equipped with a double hop- 
per set-up, one for screws, one 
for nuts. 

The fixture on the face of 
the column is actuated by an 
air cylinder. The operator lo- 
cates the belt segments over 
a pin in the fixture. 

When the foot lever of the 
machine is depressed, the lo- 
cating pin is withdrawn and a 
clamp comes down on the belt 
segments, holding them in place 
while the screw is being driven. 
As the pin is withdrawn, the 
hex nut is also moved forward 
into place below the machine 
spindle. These operations are 
all accomplished simultaneously 
on the first downward movement of the machine spindle. 

It is possible to locate the belt segments and drive from 25 to 35 
screws per minute, thereby eliminating the old manual method of 
assembling parts by hand, requiring nimble fingers, but resulting 
in low production. 






































If you have a pro- 
duction, screw-driv- 
ing problem, send 
samples for produc- 
tion estimate. 
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2817 WEST FORT ST. e DETROIT 16, MICHIGAN 









180 

















tyre, 1948 International Industry Yearbook, page 

193. 

“New Porcelain Enameling Techniques” 

H. McIntyre, Enamelist, Vol 25 No. 1, 

page 7. 

“The New Titanium Opacified Porcelain Enam- 

els” by E. E. Bryant, Enamelist, Vol 23 No. 12, 

1946, page 4. 

“Test for Acid Resistance of Porcelain Enamels” 

by Product Standards Section, Porcelain Enamel 

Institute, 1940. 

“Handling Titanium Acid-Resisting Enamels” by 

N. H. Stolte, Enamelist, Vol 25 No. 2, 1948, 

page 19. 

“Application of the Theory of Dendritic Adher- 

ence to the Development of White Ground Coats 

for Sheet Steel” by W. L. Housley and R. M. 

King, American Ceramic Society Journal, Vol 18 

No. 10, 1935, page 318. 

=! “Adhesion of Enamel to Steel Produced by the 
Electrodeposition Mo (OQH)s on the Steel” by 
C. R. Amberg and others, American Ceramic So 
ciety Journal, Vol 20 No. 2, 1937, page 75. 

“2 “Molybdenum in Enamels, Part III” by Karl 
Kautz, American Ceramic Society Journal, Vol 28 
No. 3, 1945, page 76. 

“3 “Progress in the Development of ‘Low Temper 
ature’ Porcelain Enamels” by Karl Kautz, Finish, 
Vol 5 No. 2, 1948, page 25. 

“4 “Recent Developments in Molybdenum Enamels” 
by B. J. Sweo, Enamelist, Vol 24 No. 2, 1947, 
page 4. 

2+ “Spray Gun Motion Study in the Application of 
Porcelain Enamels” by L. W. Lammiman, Enam- 
elist, Vol 22 No. 14, 1945, page 4. 

“6 “Porcelain Enamel for Finishing Your Postwar 

Products” by R. M. King, ELectricaL MANUFAC 

TURING, Vol 36 No. 5, 1945, page 121. 


by G. 
1948, 










Engineering Aspects of the 


Third Annual Plastics Show 


(Continued from page 113) 










vellowing several times that of previously available 
commercial polystyrenes. Fabrication techniques are 
similar to that used for typical lubricated-type formula- 
tions. The property of enhanced light stability, plus the 
usual properties of a high quality polystyrene, indicate 
that this material is particularly adaptable for such 
fluorescent lighting diffusers, dials, 
escutcheons, simple lens systems in optical instruments 


applications as 
and the like. The material is not recommended where 
prolonged outdoor exposure is encountered. 

Polystyrene applications were also noted at the ex 
hibit of the Monsanto Chemical Company, along with 
wide-ranging showing of applications employing the 12 
hasic plastics materials in which this company special- 
izes. The Monsanto exhibit included a showing of 
its Lustrex high heat-resistant polystyrene that was 
first introduced early in 1947.* 

As usual in the plastics shows, the exhibits of big 
materials manufacturers dominated the scene. <A de- 
tailed description of the exhibits of the companies would 
he mere cataloging, but some highlights (in addition 
to those already cited) might be of interest:  - 

General Electric’s exhibit showed a wide range of 


* See Table I, p. 210, of article “SPI 1947 Plastics Show in Review,” 
June 1947 ELecTRICAL MANUFACTURING. 
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@ Here’s photographic evidence that EverLOCK 
washers really take hold with a grip that defies 
every loosening action. Note how EverLOCK 
wide chisel edges have dug into the contiguous 
faces of both work and nut to provide several 
times more area of resistance than other washers. 

Guard your assemblies with EverLOCK ... 
The Washer That Has The Edge. Fast, easy ap- 
plication saves assembly time— automatically 


safeguards against stretching of bolts or distor- 


tion of threaded parts. Four standard types 


meet most lock washer needs. 


{ Cc bs vr} 
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Pulp Products Department 


PASO I eos tee 


Park Avenue. New York.N.Y 35 E. Wacker Drive. Chicago. III 


ELECTRIC 
SOLDERING 
IRONS 


~ 


Simer or yx TSU 


DURABLE... 


DEPENDABLE 


built to withstand the 
hard service of industrial usage. 
Preferred by those who measure 
the value of a tool by the service 
rendered. Made in 5 sizes. 


TEMPERATURE REGULATING STAND 


A thermostatically controlled stand 

for regulating the temperature of an 

electric soldering iron when at rest. 
Thermostat is adjustable for 
various heats. 


r Write for Catalog Sheets 


, AMERICAN ELECTRICAL 
. ' HEATER COMPANY 


DETROIT 2, MICHIGAN, U. S. A. 
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applications for its Textolite laminate and molded mate 








rials and played up the new high-impact Hycar-rubbe: 
phenolic compound. A new silicone resin for insulatin; 
varnish was noted. Celanese Corporation of America ha 
an interesting display of various electrical application 
for its Lumarith XF flame- and heat-resistant cellulos: 
acetate. Du Pont featured applications for nylor 
molding powder, Lucite acrylics, polytetrafluorethylen« 
(Teflon) and its other products. The growing im 
portance of nylon in components for diverse types of 
electrically operated machines and appliances was noted 
The tendency of producers to push acrylics into archi- 
tectural uses is understandable, and was evident in the 


Du Pont Company 





Self-lubricating property of nylon molding powder makes 

it particularly useful for textile machine components 

where elimination of lubricants is desirable. This one- 

piece molded nylon “flyer block” is attached to a spin- 

dle as shown by arrow and travels at 15,000 rpm without 

needing any lubrication. Its function is to hold the wires 
that provide tension for the yarn. 


du Pont exhibit, and even more so in the Rohm & Haas 
booth, but the astute design engineer might have found 
indications of some interesting possibilities for these 
materials in escutcheons for machines and appliances, 
in transparent housings, and in component parts in cer- 
tain types of machinery where contact with metal is 
objectionable. Transparent acrylic sales-demonstration 
models of automatic dish washers, clothes washers, etc., 
are evidently growing in popularity and may account 
for a fairly interesting volume of business in due time. 

Extruded thermosets have been produced in England 
for some time, but on a commercial scale they are rather 
new to this country. The Durez Plastics & Chemicals’ 
exhibit included some specimens of phenolic extrusions 
which, it was said, can be produced in almost any re- 
quired length, thickness or shape—tubes, rods, channel, 
L-shaped, etc.—by means of a specially designed hy- 
draulically operated continuous-extrusion machine. It 
is understood that the basic design differs substantially 
from the conventional extrusion machine used in Europe. 

Properties of the extruded shapes are said to be 
pretty much the same as that of the thermoset material 
used. Applications for fabricated parts are seen in 
chemical process equipment, in machine parts in place 
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The first line of Standard 


Electronic 


Voltage 


Regulators 


am Sorensen electronic voltage regulators 


offer as much as 0.1% regulation accuracy under simul- 


taneous line and load changes. SIX IMPORTANT SORENSEN 
FEATURES: ® Precise regulation accuracy; © Ex- 
cellent wave form; © Output regulation over wide input 
voltage range; © Fast recovery time; © Adjustable 
output voltage, that once set, remains constant; © In- 
sensitivity to line frequency fluctuations between 
50 and 60 cycles. 
The Sorensen Catalog contains complete specifications on 
standard voltage regulators and nobatrons. It will 
be sent to you upon request. 


Sorensen & Company, Inc. 


Stamford, Connecticut 


Hundreds of standard 


JONES 


(rd Yo TERMINAL PANELS 
prerem § Conpblete Equipment 


FOR 
SPECIALS 


Several pages of Jones Cata- 
log No. 16 illustrate standard 
and special panels we are 
constantly producing. Latest 
special equipment enables us 
promptly to produce prac- 
tically any panel required. 
Send print or description for 
prices, without obligation. 
Hundreds of standard ter- 
minal strips also listed. Send 
for Catalog, with engineer- 
ing drawings and data. 


JONES MEANS 
Proven QUALITY 


PV Ue Ae |) TS 


Ta Midli: ola 


2460 W. GEORGE ST CHICAGO 18, ILL. 


of metal, as electrical insulating parts, etc. In general, 
the Durez booth covered the main divisions of the com- 
pany : molding compounds, industrial resins and protec- 
tive coating materials. 

Applications of Micarta laminates featured the West- 
inghouse exhibit. Laminates, too, were shown by The 
Formica Company and Synthane Corporation among 


W estinghouse Electric Corporation 


Micarta laminate panels in specially developed grades 
simulating a natural mahogany finish were featured for 
use in sturdy radio cabinets, air conditioners, etc. A high 
degree of mechanical strength and resistance to burns, 
chemicals, humidity, salt and fresh water are featured. 
Note how material is unaffected by such common hazards 
as lighted cigarettes and spilt nail polish remover. 


others. Tennessee [astman as usual presented a very 
balanced showing of cellulosic applications, including 
many electrical products, although nothing particularly 
novel except a well-designed electrically operated toy 
model of the 1949 Ford. Color, toughness and fidelity 
in detail were noticeable. The toy is flashlight-battery 
powered and incorporates a 2-0z miniature motor. 
Hercules Powder Company, as a supplier of basic 
cellulose flake, devoted its exhibit to an institutional 
presentation of various cellulose plastics end-products. 
Bakelite Corporation stressed polyethylene uses, vinyl 
products and phenolics in many diverse applications. 

Product applications of melamine molding and lami- 
nate resins, urea-formaldehyde resins, polyester resins 
and other materials were displayed at the American 
Cyanamid booth. Glenn L.. Martin Company, Chemical 
Division, showed end products made of its Marvinol 
\VR-10 polyvinyl chloride resin. B. F. Goodrich Chem- 
ical Company exhibit featured applications of Geon 
polyvinyl chloride resins and end products; also the 
newer Geon polyblends with many interesting applica- 
tions including electrical insulation. 

Owens-Corning Fiberglas Corporation had an instruc- 
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It’s NEW - It’s Sensational 


The SMALLEST "'O” or “I”? Size Magnetic Made 


ONLY 6 3/16” x 6 11/16” in size of en- 
closure — half the size of vertically-operated 
magnetics — this Type “RA” Starter is new 
throughout. Sturdy, dependable, incomparably 
compact. 

The new principle design with balanced 
mechanism provides a free-floating magnet with 
guided contact alignment. Lever and fulcrum 
action multiplies the leverage, transfers magnet 
pull from vertical to horizontal plane and in- 
creases contact pressure. 


Designed for straight-through wiring, with 
separate contact enclosures. Embodies all the 
high-efficiency features found hitherto in the 
Size 3 and Size 2 “RA” Starters. 


This New Size “0” or 1”, Type “RA” provides 
local control for motors rated 5 H. P., 220 Volts 
and 714 H. P., 440 or 550 Volts. Write at once 
for descriptive folder on this foremost advance 
in space-saving motor controls. 
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VOLTBOX ster" 


COMPACT e PORTABLE ¢ HANDY 


Operation of the Superior Electric VOLTBOX is 
simple. Plug into 50/60 cycle single phase source, 
snap “ON-OFF” switch to “ON”. Snap “LINE- 
LOAD” switch to “LOAD”, rotate knob to produce 
continuously adjustable output voltage, from 0 to 


17 per cent above line voltage. Read line voltage 
by snapping “LINE-LOAD” switch to “LINE”. 


TYPE UCIM 


INPUT: 115 volts, 50/60 cycle, single phase 
OUTPUT: 0-135 volts, 7.5 amperes, 1000 VA 
Type UC2M available for 230 volt operation. 


ALL THIS IN ONE PORTABLE PACKAGE 


Cast aluminum case © POWERSTAT variable 
transformer ©@ Easy-to-read voltmeter ® Superior 
5-Way Binding Posts @® Output receptacles © 
“ON-OFF” switch @® “LINE-LOAD” switch ¢ 
Renewable fuse for overload protection @ Six foot 
cord-plug. 


For full ‘details write 1311 MEADOW STREET 


Te eit) will ae 


BRISTOL, CONNECTICUT 
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tive presentation of glass-fiber materials, including 
cloths, mats, and yarns that are used as reinforcing 
materials for laminates and other plastics. This dis- 
play was an indication of the complex technology in- 
volved in this end of the plastics industry. A rather 
dramatic example of the application of glass-fiber mate- 
rials was shown at the U. S. Navy, Bureau of Ships’ 
exhibit in the shape of a towering 28-ft laminated plas- 
tics personnel boat able to carry 22 persons. Although, 


Plaskon Div., Libbey-Owens-Ford Glass Co. 


Introduction of fast-curing molding compounds requir- 

ing lower pressures and less heat may influence design 

of lighter, lower-cost molding presses such as this com- 

pletely automatic machine developed specially for use 

with the new alkyd molding compound. Machine utilizes 
air instead of hydraulic pressure 


of course, not an “electrically operated product’ this 
deserves some mention here because it illustrates the 
potentialities of large moldings made by low pressure 
techniques and utilizing polyester-type glass-fiber rein- 
forced resin. For the prototype boat exhibited, the glass- 
fiber mat was supplied by Owens-Corning, the resin 
was Pittsburgh Plate Glass Company’s Selectron. The 
boat was molded by the Winner Manufacturing Com- 
pany. 

More strictly in the electrical field were the bureau 
of Ships’ exhibits showing applications of glass-melamine 
and glass-silicone insulating materials. Among the 
equipment shown were circuit-breakers, rotary switches 
and switchboard panels. (See “Navy Moves Ahead in 
Its Electrical Insulation Program,” appearing elsewhere 
in this issue, for a comprehensive discussion of the 
Sureau of Ships’ electrical insulating materials pro- 
gram.) The exhibits also covered other aspects of the 
work of the electrical and plastics sections of the Bureau 
and were illustrative of the Bureau’s close cooperation 
with industry. 

The custom molders and fabricators were, as usual, 
well represented, although some pretty big names were 
missing. It would be unfair to single out any of this 
category, but a consistently high proportion of ex- 
hibits comprised original equipment components, hous- 
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Circle © Bolts and Nuts ... both standard and 


special ... are under constant development by a 





fully-equipped research staff. New developments 
in metallurgy and manufacture result in ever- 
better products for Buffalo Bolt customers. 


BUFFALO BOLT COMPANY 


North Tonawanda, N. Y. 
SALES OFFICES IN PRINCIPAL CITIES 






So: 
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Export Sales Office: Buffalo International Corp., 
50 Church Street, New York City 
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from a single source -Wilco 


It is triply to your advantage to rely on WILCO for electri- 
cal contacts, thermostatic bimetals and contact assemblies. 


First... WILCO offers you a wide range of electrical con- 
tacts in silver, tungsten, platinum, sintered powdered 
metals and in alloys and combinations of these — in solid 
and composite studs, rivets, screws and steel-backs. 


SECOND ... the facilities of THE H. A. WILSON COMPANY 
permit you to secure both electrical contacts and thermo- 
static bimetal from a single source for use as parts of the 
same device . . . contact assemblies designed and manu- 
factured under one roof . . . combining the superfine 
quality of WILCO contact materials and WILCO thermo- 
metal to meet the highest performance standards. 


THIRD . . . you obtain the cooperation of the WILCO Sales 
and Engineering Departments . . . who are thoroughly 
familiar with both electrical contact and thermometal 
application . . . and thoroughly equipped to help you 
achieve your objectives of reduced costs, improved per- 
formance or new product development. Whatever your 
requirements for contacts or contact assemblies, WILCO 
engineers will gladly help you meet them successfully. 


WILCO PRODUCTS INCLUDE: THERMOSTATIC BIMETALS: 
All temperature ranges, deflection rates and electrical 
resistivities. ELECTRICAL CONTACTS: Silver, Platinum, 
Tungsten, Alloys, Sintered Powdered Metal. SILVER CLAD 
STEEL: For industrial use. NI-SPAN C* Constant Modulus 
Alloy; also low and high expanding Ni-Span Alloys. 
JACKETED WIRE: Silver on Steel, Copper, Invar and 
many other combinations. SPECIAL ALLOYS: Including 
high conductivity, high strength, Copper Alloys. ROLLED 
GOLD PLATE AND GOLD FILLED WIRE. 


*Reg. Trade Mark, The International Nickel Co., Inc. 


THE H. A. WILSON’ COMPANY 


ings and similar applications of interest to the product 
designer. Those companies specializing in industrial 
applications seemed to be particularly anxious to ap- 
proach prospective customers through the latter’s prod- 
uct design departments, rather, as too often in the past, 
through the sales departments. 

Machinery exhibits were very much in evidence 
actually some 23 exhibits out of a total of about 130. 
Interest in these exhibits was marked, reflecting close 
attention to production techniques as elements affect- 
ing original product design. In general, however, no 
significantly new machines were apparent. Innovations, 
as noted, were in the direction of modified or improved 
electrical controls, with a definite trend to completel, 
automatic cycles. The wide use of 10-ton presses was 
also noticeable. On the other hand (as already men- 
tioned in the report on the Plaskon alkyd molding 
compound) the introduction of new molding powders 
susceptible to a very high curing speed may initiate 
a trend to inexpensive, less massive, low-pressure 
equipment. 


Electrical Insulation 
Navy’s Program Moves Ahead 


(Continued from page 93) 


tion of this discussion. 

establishment of and industry agreement on Navy 
Department specifications are only part of the whole 
picture, for the progress reports submitted by each of 
the industry participants, as well as by participating 
university and government laboratories made it clear 
that the entire Navy program was still fluid, and that 
much planning, research, and development still had to 
be done. The type of base fabric, the type of resin, 
the processing conditions, etc., all were involved as crit- 
ical factors. The entire program is obviously a syn- 
thesis of the work of fibrous glass manufacturers, resin 
producers, laminators, apparatus manufacturers, and 
other associated interests. 

Glass-cloth technology for example constitutes a sig- 
nificant and sizable segment of the Navy program. 
This involves an evaluation of various types of fabric 
construction, including the more recently introduced 
non-woven glass mat materials, in relation to specific 
resin binders and laminating techniques and finally in 
terms of laminate performance. The interrelation be- 
tween the various industry sources is indicated in the 
development objectives and considerations listed in 
Table V. 

Participating companies have made exhaustive stud- 
ies in these particular directions and submitted volumi- 
nous test data on glass-base fabrics and resins to the 
Bureau of Ships. Space limitations make it impossible 
to refer to these reports in any detail. Moreover, the 
data and conclusions would primarily affect the inter- 
ests of glass cloth manufacturers and the laminators. 

For the purpose of this review, therefore, it will be 
sufficient at this point to briefly summarize the sig- 
nificant points in the industry reports: 

1. Heat-cleaned No. 112 glass cloth and DC2103 
silicone resin give the best overall properties for 
type GSG laminates. 

2. Although adequate dielectric strength of type 
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N....1, 50 years of experience and 
know-how have gone into the de- 
velopment of modern Century Direct 
Current motors. From this background 
Century engineers have developed 
a complete line of DC motors from 
1/6 to 300 horsepower — available 
for any application where direct 






current is used. Century 3 horsepower Direct Current 
open rated (1249A) ball bearing motor, 
Typical applications are wire equipped with protecting covers 


drawing machines, steel mill appli- 

cations, machine tools, motion picture machines, marine equipment 
on shipboard, cranes and hoists, oil field equipment and applications 
requiring adjustable voltage speed control. 





Here are some of the construction features that make 
them rugged, sturdy, dependable sources of electric 
power. 


Rugged steel frame with accurate machining. Stays rigid, main- 
tains proper air gap between field and armature. Windings are 
neat, compact, thoroughly saturated with insulating compound. 


Armature is built upon a stiff steel shaft. Mica insulated commu- 
tator is large. Large fan assures adequate ventilation. 


Strong, durable brass brush holder keeps brushes securely in 
position. Rugged construction contributes to long life. (Shown 
mounted on inside bearing cap.) 


Illustration is of a splash proof end bracket assembly for ball bear- 
ing motor. Accurately machined to maintain shaft in alignment. 


® WN -& 





These and other features of Century Direct Current motors contribute 
to their long life of top performance. 


In addition to DC motors, Century builds a complete line of electric 
motors and generators from 1/6 to 400 horsepower to meet the require- 
ments of industrial and commercial applications. 


Popular types and ratings are available from factory and branch 
office stocks. 






Specify Century motors for all your 
electric power requirements. 
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GSG material is obtainable, this property is con- 
trolled by cure temperature, cure time, uniform- 
ity of resin, and type of cure. Oven stabilization 
and superficial heating tend to decrease dielectric 
strength, while choice of base fabric, resin con- 
tent, catalyst concentration, resin flow, or type of 
sizing, does not seem to affect dielectric strength 
properties. 

There is still a lack of uniformity between sam- 
ples from the same laminator as well as among 
laminators on the properties of arc-resistance, arc- 
tracking, dielectric strength and flammability. It 
was brought out that many of these inconsistencies 
could be eliminated on production runs. 

There is still a need by the laminators for con- 
sistent heat-cleaned and ‘or washed glass cloth and 


@ IT’S COOL RUNNING uniform resin per batch. 


@ IT’S ECONOMICAL 5. Laminates made from non-woven glass seem to 
TO OPERATE offer advantages over woven fabric laminates and 
seem to approach the same mechanical and elec- 


Selecting a power unit for Furthermore, you have the trical properties of the woven fabric type. 


especially designed machinery added assurance of dependa- 
or for standard equipment is bility because of the nation- Improved Glass-Mat Fillers 

not a difficult task when you wide acceptance by machinery 

consider that VALLEY MOTORS manufacturers in all industries More recently, the three companies concerned with 


are built te meet any design who — used VALLEY the production of glass-fiber materials (OQwens-Corn- 
een Serene oer aay Ye ing Fiberglas Corporation, Glass Fibers, Inc., and 


iy Chet Cah Gate CERT Seatenge Gustin-Bacon Manufacturing Company ) have each, in- 


dependently, developed a glass-mat material utilizing 
the principle of parallel-lay construction. Samples of 
laminates using glass-mat as filler are now being evalu- 


ELECTRIC CORPORATION ated. 

4221 FOREST PARK BLVD. + ST. LOUIS 8, MO. The interest in glass-mat filler as against glass-cloth 
is derived from the fact that woven glass cloth has cer- 
tain limitations for use as a reinforcement in laminated 
and molded plastic structures, such as high cost, un- 


TRACING CLOTH | balanced directional strength, minimum degree of con- 
| formability to intricate shapes, and the need for heat 

| treating or an equivalent process for cleaning the fabric 
ev Nadas ayy | prior to its treatment with resin. 


Although theoretically mat materials more closely ap- 
proach the desired characteristics, they are difficult to 
process to a sufficiently high degree of uniformity. This 
problem has been receiving the close attention of manu- 
facturers, and without going into detail of mat con- 
struction, resin impregnation, and mechanical process- 
ing, it’s fairly safe to assume that some progress has 
been made in glass mat construction. 

To the preceding summary should be added a re- 
sumé, as given by Mr. W alker, of the highlights of 
the program during the year preceding the meeting on 
May 19: 

1. Glass-cloth combinations have been reduced from 

eight constructions to four current constructions, 


@ The renown of Imperial as the finest in hi i.e., Nos. 128, 112, 261 and X-1845. 
a een eee oe Press cure of 1 hr has been achieved—a reduc- 
. V' ° e 

prefer it for the uniformity of its high tion of 16 to 24 hr. . 

transparency and ink-taking surface and 3. Dielectric strength tests have been studied by both 

the superb quality of its cloth foundation. el ee . ' . 
baontied Salen enieninn teddies “ile the air and oil method. 

out damage. It gives sharp contrasting eee . Heat resistance studies have been reported at tem- 

prints of even the finest lines. Drawings = peratures of 200 C and 250 C. 

made on Imperial ovor fifty years ago * - ae ee lis 

are still as good as ever, neither brittle Material evaluations have been completed by 


mf you like I-T-E Circuit Breaker Company and New Y ork 
If you like a duller surface, for clear, IMPERIAL | 


Naval Shipyard, Material Laboratory. 
hard pencil lines, try Imperial Pencil Trac- , ’ ae shi 
ing Cloth. It is cod te ink as well. TRACING CLOTH It should not be assumed that the claimed superiority 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYwumne =| (0! giass-silicone laminates over the glass-melamines is 
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HERE'S WHY 
NEOPRENE PRODUCTS DO 
SO MANY JOBS SO WELL 


They resist 
OXIDATION by air, oxygen, ozone— 
have outstanding resistancc to aging. 


Be 


They resis? 
HEAT—are exceptionally stoble at 
temperatures up to 250° F. 


me 
\ 


They resist 
SUNLIGHT AND WEATHERING—in oa 
class by themselves in resistance to 
rubber's worst enemies. 


ar 


They resist 
OILS, SOLVENTS, MOST CHEMICL.LS — 
set the standard for oil resistance 
throughout industry. 


They resist 
ABRASION, CUTTING, CHIPPING —ore 
tough and durable under severe serv- 
ice conditions. 


FREE! THE NEOPRENE NOTEBOOK— 
Interesting stories ... new, unusual applico- 
tions of neoprene. Write E. |. du Pont de 
Nemours % Co. (inc.), Rubber Chemicals 
Division F-11, Wilmington 98. Del. 
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Better rubber pr 
made with Du Pont NE 


Py a ed 
OPRENE 


Locomotive headlight and cab signal wire 
resists oils, acids, heat, weathering 


XPOSED to the elements—in con- 

tact with rubber’s worst enemies 
—this locomotive headlight and sig- 
nal wire is setting new records for 
trouble-free performance. The reason: 
the insulation is protected by a tough, 
durable jacket of Du Pont neoprene. 


Neoprene withstands the damag- 
ing effects of rain, freezing tempera- 
tures, heat and aging. It is unharmed 
by contact with oils, greases and 
acidified steam condensate. In ad- 
dition, neoprene resists abrasion, 


crushing and cutting. 


These and all the other superior 
qualities of neoprene prove again and 


again that it pays tospecify neoprene- 
jacketed cable . . . Because neoprene 
on the job means long life, low main- 
tenance and fewer replacements. 


Tune in to Du Pont “Cavalcade of America” 
Monday nights—NBC coast to coast. 


NEOPRENE 
co PONT, 


Lite as 





OUR SPECIALTY: 


Stamping, Forming, Piercing, 
Extruding, Stenciling or Tapping 
small irregular shaped Parts 
(80-Ton Blanking Cap). 


BIG VALUE «e smau cos 


STAMPING 
=) 


For detailed infor- 
mation, send for 
literature. For firm 
quotations and de- 
livery commitments, 
send us your prints. 


3292 East 80th Street ee) ane Ohio 


SPEEDS 


ee PULLEYS 


Many machine manufacturers have added these variable speed 
units to their products to give them added utility and sales 
appeal, profiting from years of DoALL engineering experience. 
Here is infinitely variable speed in ratios up to 8 to 1. Com- 
plete range of sizes: 3’ to 1542" diameters and power range 
from ¥% to 10 hp. Lightweight, compact, adaptable. 


2—-GEAR TRANSMISSIONS 


& eG 


Various models and sizes of one or two-speed ranges. Precision 
made for heavy, continuous duty. Silent “shaved’’ geors. 


3-—DRIVE SPINDLES 


Fv x 


Finest assortment of drive spindles for use in many different 
machines and mechanisms. Strong, compact and easy to install. 


LZ DoALL COMPANY 


Des Plaines, Illinois 


universally admitted. As a matter of fact (as will be 
brought out later in this report) opposing viewpoints 
have been submitted by some industry participants in 
the Navy evaluation program, and have apparently been 
supported by interim test results. The design engineer 


1,000,000 
100,000 | 


10,000 Samples conditioned in| 
96% RH. at 25 
1,000 bo te at 25.0 | 


Insulation resistance, megohms 





1000 2000 __ 3000 4000 5000 6000 
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Fig. 2—Changes in insulation resistance of glass-mela- 
mine laminates conditioned in 90 per cent relative 
humidity at 25 C as compared to changes when samples 
are conditioned in water at 25 C. (These data are part 
of Table III, page 90, on engineering properties.) 


concerned with the potential use of these laminates 
should take an objective and long-range view. He needs 
to clearly define in his mind those areas of product 
design and service conditions, such as elevated temper- 
atures, where the inherent and in some _ instances, 
unique, properties of the glass-silicone laminates indi- 
cate optimum application results. As clearly, he needs 
to understand that pressure of research should elimi- 
nate the limiting factors still retarding the commercial 
production of materials uniform in quality and meet- 
ing specific characteristics. 

Glass-silicone laminates, therefore, as yet constitute 
“work in progress.” To pin-point the possibilities of 
these materials for industrial purposes, it would be 
best to introduce here some of the test data and con- 
clusions of industry sources participating in the Navy 
program, 


Results of Evaluation Tests 


ne of the most important investigations was con- 
cerned with the improvement of dielectric strength per 
pendicular to the laminations in air. This project was 
reported on by The Formica Company. It was their 
conclusion (as already noted briefly) that cure temper- 
ature is the controlling factor on this property and that 
200 C was found to be optimum. This, the company 
reported, led to development of a practical production 
method for curing silicone sheets. It was found that 
electrically heated booster pads will permit a steam- 
heated press to be operated at 200 C with relatively 
little effort. Tests indicated that a glass-silicone sheet 
with optimum characteristics could be produced with 
cure cycle of 1 hr at 200 C. 

In one report (based on tests of 23 different lami- 
nates) it was shown that no connection could be found 
between dielectric strength and base fabric, resin con- 
tent, catalyst concentration, flow of resin, type of siz- 
ing. For example, two essentially similar laminates, 
differing only as to base fabric, showed a dielectric 
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“Grom the Gansteel Credo” 


TO HELP YOU 


NOVEMBER 1948 


fas 
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Fansteel Selenium Rectifier Stacks are taken from 
regular daily production lots and put on life tests. 
Each step, from raw selenium through all manu- 
facturing operations, is guarded by rigid Quality 
Control standards. 


PP steal 


‘ i wy; 
,j ij 
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SELENIUM RECTIFIERS 


SELECTION of your rectifiers is of first importance. 
Fansteel engineers will aid you in selecting the Selenium 
Rectifier best suited for the operation of your product, 
will suggest correct and economical installation and 
wiring methods, will help in any necessary development 
or testing—in short, do a thorough engineering job. 


Thousands of standard Fansteel Selenium Rectifiers 
are available for almost every imaginable application, 
and if special custom-built units are required, it is usually 


a simple matter to assemble them from standard cells. 


Fansteel engineers will welcome the opportunity to 
discuss your rectifier requirements with you. Fansteel 
Metallurgical Corporation, North Chicago, Illinois. 


Fansteel 


Mk 


DEPENCASBLE 





THEY'RE 
THE 
POPULAR 


it 


Reg. U. S. Pat. Off. 


SELF-LOCKING 


SOCKET SET SCREWS 


“Unbrako” Socket Set Screw 


with Knurled Cup Point. 


Pats. Pend. 
(B) 


“Unbrako” Socket Set Screw 


with Knurled Threads. 


THEY'RE 


KNURLED! 


(A) The KNURLED cup point of this popular “Un- 
brako”’ Socket Set Screw—upper left—makes it a 
Self-Locker . . . because the keen edges of the 
counter-clock-wise KNURLS definitely prevent creep, 
regardless of the most chattering vibration. A real 
fastener, if ever there was one . . . positively won't 
shake loose! 


(B) The KNURLING of this patented “Unbrako” 
Socket Set Screw—lower right—as shown,—swages 
the threads, so that it becomes a most excellent 
Self-Locker . . . for use where the type of point 
does not lend itself to knurling—a Set Screw that 
positively won’t shake loose! 


Write us for the name and address of your nearest “Unbrako” 
Industria! Distributor and your copy of the “Unbrako” Catalog. 


Knurling of Socket 
Screws originated with 
“Unbrako” in 1934. 


OVER 45 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PA. BOX 594 
CHICAGO DETROIT INDIANAPOLIS ST. LOUIS SAN FRANCISCO 
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strength of 84 vpm and 453 vpm respectively. 

In another test covering 20 more laminates, it wa; 
shown that 5 out of 6 laminates when cured for 3 | 
at 200 C in the press showed a dielectric strength © 
over 250 vpm. (These laminates were made of heat 


Westinghouse Electric Corporati 


Fig. 3—The Bureau of Ships’ molded insulation test 
program calls for installation of molded parts (complete 
with electrical components) into a test switchboard sec- 
tion similar to the one shown at the left-hand side of 
the equipment above. Molded parts include circuit- 
breakers, jack boxes and rotary snap switches. 


cleaned X-1845 cloth and contained 50 per cent DC2103 
resin.) Other laminates of similar construction but sub 
jected to other cure methods showed 130 vpm or less 
(most were under 100 vpm). 

Test results supporting Formica’s conclusion that 1 
hr cure at 200 C is satisfactory are shown in Fig. 1, 
where plotted values for flexural strength, heat distor- 
tion, and bonding strength vs. cure time can be analyzed. 

Continental-Diamond Fibre Company presented an 
exhaustive report primarily concerned with the deter- 
mination of the most suitable grade of glass-fiber cloth. 
The salient elements in the report may be summarized 
as follows: 

1. In regard to dielectric strength, the factors of 
cure time, cure temperatures, type of curing 
method, speed of curing and pressure variations 
had an appreciable effect on optimum values. Rec- 
ommended temperatures of not over 235 C, and 
press cure for 3 hr at 1000 psi give best values. 

. The test data (based on production made mate- 
rial) indicate that laminates made of No. 112 
cloth will meet the Bureau of Ships qualification 
tests for type GSG except for the dielectric 
strength (parallel to laminations) conducted ac- 
cording to condition D-48/50 which requires that 
the material should withstand 30 kv. The present 
material has a dielectric strength ( parallel to lami- 
nations) of 13.5 to 38 kv. The average value is 
between 26 and 30+ kv. The results indicate a 
non-uniform condition which should be possible to 
correct if the resin is uniform from batch to batch. 

Glass cloth No. 112, it may be noted, also receivetl 
the nod in other reports. It was suggested in the For- 
mica report that the dielectric strength of laminates 
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WE CAN HELP YOU WITH 


oe oe ee ee | 


Our experience—in engineering, designing, and NEED ARTIFICIAL LIGHTNING? Potent artificial 
lightning bolts—at voltages up to 10,000,000—are 
not a usual need. But when required—for univer- 
sities, laboratory testing, or exhibition—General 
looking for. Electric can build the capacitors. A typical example 

Do you make discharge welding or photographic is the 100-kv d-c unit, about 3 feet in diameter and 
2 feet high. Units can be stacked, as shown, for 
ease of installation and minimum space. In some 


building performance into energy-storage and dis- 
charge capacitors—may provide just the help you are 


flash-tube equipment? Radar equipment? Flash bea- 
cons, aircraft signalling, or similar devices? Or re- instances as many as 100 separate units have been 


search tools, from spectroscopes to cyclotrons? We placed in series to produce 10,000,000 volt dis- 
have furnished a large proportion of the capacitors charges. 
used for all of these applications. 

Unusual applications, too—like those listed below 
—are a specialty with us. Whatever your problem, 
let our engineers give you a hand. Apparatus Dept., 


General Electric Company, Schenectady 5, N. Y. 


NEED SQUARE WAVES? Pulse-forming networks can provide 
them. Networks are used where the normal capacitor discharge 
wave shape is not suitable and where an impulse must have definite 
energy content and duration. The Type E network, produced by 
General Electric, consists of capacitor and coil sections, adjusted 
to close tolerances, and hermetically sealed in single metal con- 
tainers. Built by the thousands for radar, they are now available 
for commercial use. 


OR DO YOU WANT TO TAKE A PICTURE? A maker of flash- 
tube photographic equipment wanted a lighter capacitor for 
his portable sets. Our designers went to work and came up 
with just what he desired—and one which he could use, also, 
for his studio equipment at a considerable saving in price. 
(In case you're interested, this capacitor is rated 14 muf, weighs 
2\% lb, and delivers 43.8 watt-seconds with 1000 hour service life 
or 58 watt-seconds at 400 hours. Used in pairs, they replace a 
28 muf-studio capacitor, save in cost too.) 


GENERAL ELECTRIC 
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Plugs and Receptacles 


Better Always 
All-Ways Better 






CONNECTORS USED 
(enlarged view above) 
No, 4A156KM Male 


and 
No. 4A156KF Female 





- ¢ > 
Photo Courtesy 


Homelite Corp. 
Port Chester, N. Y. 


Because... 


they are molded of Neoprene Rubber 
@s one integral unit MINES plugs, re- 
ceptacies, sockets, etc., have many in- 
herent adva es over metal encased, 
molded phenolic, plastic or porcelain 
units. 


1. They are molded directly to cable. 
This eliminates assembly costs and 
proves extra strength at the vital cable- 
connector junction. 

2. They won't crack when dropped or 
shatter when run over. 


3. Ampere for ampere, they are lighter, 
less bulky and safer to handle. 

4. Special spri loaded construction 
and resilient rubber mounting of pins 
and sockets insure a long life of low 
contact resistance. 


5. The famous MINES ‘‘Water-Seal”’ 
protects vital contacts against dirt, oil 
or moisture infiltration when connectors 
are joined. 


CABLE VULCANIZER 


MINES Vulcanizers provide a safe, 
sure and economical way to repair 
Rubber, Neoprene, Buna S er Thermo- 
Plastic jacketed cable. There's a de- 
veloped model with molds, for all 
standard cable diameters. Get bulletin 
RV106 for complete details. 


Vibration Damping 
Socket—No. $237 1X. 





No. 350M— Male 
Portable Plug. 





No. 562MM— Male 
Machine Receptacle. 


Write for detailed information on 
MINES complete connector line. 


4223 CLAYTON ave. L_MINES J sr Louis 10, MO. 


MINES EQUIPMENT COMPANY 
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made with this cloth was superior to that of other 


laminates. This was qualified by the caution that such 
superiority may be shown only “when proper cure is 
maintained ; without proper cure all fabrics will show 


poor dielectric strength.” 


In another series of tests (in 


cooperation with Ward-Leonard Electric Company ), 


the 


superior in are resistance. 


No. 112 material was shown to produce laminates 
Specifically, tests showed 


are resistance of 200-250 sec, as against an “erratic’’ 
showing of 15 to 302 sec on laminates using X-1845 
cloth. 

The report of the National Vulcanized Fibre Com- 




























































pany further supported the viewpoint that No. 112 


112 Heat cleaned 


Source: Continental-Diamond Fibre Company report to Bureau of Ships 





Table VII 


Characteristic Properties of 
Glass-Fiber Cloths 









A verage loss 
after heating 


Cloth at 600 to 
No. Type Characteristics 800 F for 1 hr 
X-2572 | Heat cleaned | Crowfoot balanced 


weave 0.20 


Combination fabric; 
continuous and 
staple filaments 0.22 


Heat cleaned 





Washed 0.150 


Staple cloth 


0.90 to 1.20 






Continuous cloth 


Washed 


Continuous cloth 0.50 





1845 Heat cleaned 0.20 





Note: ignition test is conducted by subjecting about a 2 gm 


sample of the cloth contained in a crucible to a temperature 
of 600-800 F for 1 hr. The cloth is conditioned for 1 hr at 
105-110 C before being subjected to the higher temperature. 


cloth laminates exhibit optimum performance charac- 
teristics. Highlights of this report were as follows: 


i 


) 


Glass-silicone laminates using heat-cleaned No. 
112 glass fabric have approximately 35 per cent 
of the initial flexural strength when subjected to 
48 hr at 350 C +25 C. 

Tests of 48 hr at 300 C +25 C on 112 cloth lami- 
nates showed 1.5 per cent weight loss and ap- 
proximately 60 per cent of the initial flexural 
strength. 

Tests of 7 days at 250 C £15 C on 112 cloth 
laminates showed 1.56 per cent weight loss and 
approximately 68 per cent initial flexural strength. 
Tests of 16 days at 250 C +15 C on 112 cloth 
laminates showed 1.72 per cent weight loss and 
approximately 55 per cent initial flexural strength. 
Representative tests on laminates made from 
X-2650 fabric, X-1845 fabric and 112 fabric, 
showed that 112 cloth laminates had the best 
electrical and mechanical properties. 


Need for a heat-cleaned glass cloth with. zero per 
cent ignition loss (see Table VII) on heat cleaning in 
order to obtain the best results was brought out in 


the 


With several parallel projects in progress, it is dif- 


report of the Mica Insulator Company. 
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—federal— 


announces 


"THE WESTIN PROCESS” 


ERE’S a really new way 
to form tubular sec- 

tions. Far more efficient 
than conventional methods 
in use today the revolution- 
ary Westin Process is per- 
formed by a combination of 
electrical current and pres- 
sure. Its application means 
considerable savings in time 
and material and a greatly improved product 
quality. 
Developed to enable manufacturers to achieve 
lower unit cost of production, this new pro- 
cess is particularly adaptable to forming steel 
gas cylinders, upsetting sections of tubing to 
increase wall thickness, sealing tube ends, 
necking-down tube sections and performing 
other high-production operations of a related 
nature on low carbon, alloy steel, brass and 
other metals. 


PATENTED 


The Westin Process is one more example of 
how Federal is making every effort to reduce 
costs and increase production and quality in 
the metal working field. 

When forming tubular sections, it will pay 
The 


illustrations on this page are intended only 


you to look into the Westin Process. 


to set you thinking about your own produc- 


tion. It costs nothing to inquire. 


Federal is equipped to handle every type of metal forming or resist- 
ance welding application. Let our engineers analyze your product 
and show you new economies in your press and welding operations. 


RESISTANCE WELDERS FOR EVERY APPLICATION 
FROM 50-TON OBI TO 2000-TON DOUBLE ACTION 
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PRODUCTS 


IGH speed machine-winding of electric 

motor armatures necessarily exposes mag- 
net wire to some rugged treatment. Insulating film 
must be tough, yet pliable. Copper must have the 
proper degree of anneal to ‘stay put’’ and insure 
uniformly filled slots and compact end-loops. 


The all-around (in the groove and out) ‘’winda- 
bility’ of ESSEX EXTRA TEST MAGNET WIRE 
in this and other exacting applications cannot be 
excelled. 


ESSEX WIRE CORP. 


FORT WAYNE 6, INDIANA 


Plants: Fort Wayne, Indiana; Detroit, Michigan; Anaheim, 
California. Warehouses* and Sales Offices: *Atlanta, 
Georgia; *Boston, Massachusetts; *Chicago, Illinois; Cleve- 
land, Ohio; Dallas, Texas; Dayton, Ohio; *Detroit, Michigan; 
*Kansas City, Missouri; *Los Angeles, California; Milwaukee, 
Wisconsin; *Newark, New Jersey; Philadelphia, Pennsyl- 
vania; *Portland, Oregon; *St. Louis, Missouri; *San Diego, 
California; *San Francisco, California. 
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ficult for the outsider to get a proper perspective on 
the Navy glass-silicone laminates program, to fit each 
separate investigation into the complete pattern. It may 
be useful at this point to classify the participating 
groups as follows: (1) The glass fabric producers con- 
cerned with improvements in the base material; (2) 
the silicone resin manufacturers and chemical makers 
of associated materials such as catalysts; (3) the lami- 
nators themselves concerned with various combinations 
of glass base and resin, cure methods, etc. ; and finally 
(4) the laboratories concerned with the comparative 
evaluation of the laminate materials as supplied under 
Navy contracts. 

Assessed on practical terms, the investigations under 
group 4+ are the most significant. It is in these tests 
that the work in progress is drawn into one channel, 
compared, evaluated, and the sights are reset for new 
performance objectives. 

Evaluation tests to determine electrical and burning 
characteristics of the latest available types of glass- 
silicone laminates were reported by the I-T-E Circuit 
Breaker Company.* Samples of 16 laminates were 
tested (see Table IV) plus one sample of molded mate- 
rial. Seven laminators were represented with a total of 
15 samples; the other two were submitted by a glass- 
cloth producer. 


A seven-part test procedure was established : 


Test 1. ASTM Dielectric Strength Test (ASTM 
D-149-44) using 1 in. diameter electrodes. Test 
performed in air on the samples in the “as re- 
ceived” condition. Test (a) short time; test (b) 
step-by-step. Sample size, 4% x 12 x 12 in. and 
¥, x 12 x 12 in. One sample of each type listed 
under apparatus. 

Test 2. Repeat Test 1 using 2-in. diam electrodes 
and the same samples. 

Test 3. I-T-E Arc Tracking Test using samples 
from Tests 1 and 2, and making four tests per 
sample. Time is recorded in seconds of initial 
breakdown of surface from the instant the arc is 
applied. Length of path is recorded. Are on 
broken-down surface is reestablished and length 
of path between electrodes recorded. 

Test 4. I-T-E Arc Tracking Test using same sam- 
ples as in Tests 1 and 2 and using various milli- 
ampere currents, such as 10, 20, and 30. A satis- 
factory current should be established so that the 
variances in properties of material can be distin- 
guished. 

Test 5. ASTM Arc Resistance Test (ASTM 495- 
42) using same samples as in Tests 1 and 2. Ten 
tests per sample. 

Test 6. Arc Resistance Test, using same samples as 
in Tests 1 and 2. Test set-up to be the same as 
ASTM 495-42. With a constant applied voltage, 
are resistance is determined at the following cur- 
rents: 10 ma; 20 ma; 30 ma. Five tests per sam- 
ple are made. 

Test 7. I-T-E Resistor Burning Test. Sample size, 
le x 4% x 33% in. and % x 4% x 3% in. One 

*An earlier repert, covering comparative physical and electrical tests 

on various laminates produced at that time, was submitted by the same 
company, February 1, 1947. See “Progress Reported on Navy Sponsored 


Silicone-Glass Laminates Program,” page 102, May 1947, ELecrTrical 
MANUFACTURING 
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FAIRCHILD AERIAL SURVEYS. INC. 


Custom Guilt for Customer Sewice 


... the new electrical insulating varnish plant of the John C. Dolph 
Company, at Monmouth Junction, New Jersey. 


From planning and blueprint stage to completion, every effort 
has been made to incorporate in this structure the latest concepts 
of design and equipment for the manufacture of quality electrical 
insulating varnishes. 


Streamlined production methods under strict laboratory con- 
trol, plus a tenfold increase in production capacity, will give the 
electrical industry the ultimate in quality, uniformity and service. 


INSULATING VARNISH SPECIALISTS 


John C. Dolph Company 


1058 Broad Street Newark 2, N. J. 


Member Electrical Insulating Varnish Section, NEMA 
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Electrical 
Efficiency and 


improved 
Welding 


Tri-Phase can be hed in spot, projec- 
tron, seam or upset-butt welders. 


Shown is @ T-W Tri-Phase Spot welder. 


Performance 


POWER SUPPLY FEATURES 
1. Greatly reduced power demand. 
2. Three phase balanced power load. 
3. Desirable high power factor. 


DESIRABLE DO. C. WELDING CURRENT 
1. More work—same welder—deeper throat 
depths—with essentially no increase in power 
demand. 

FLEXIBILITY AND VERSATILITY 
1. Can weld low carbon steel, stainless steel, 
aluminum, magnesium, monel, inconel, brass 
alloys and other materials on seme welder. 

HIGH PRODUCTION EFFICIENCY AND 

LOW MAINTENANCE COST 
Tri-Phase welders are simple, accessible 

and easy to maintain, and operate with sim- 

plified controls. 


Full information on new Tri-Phase T-W 
welders sent promptly upon request. Ask 
for Bulletin 10-813, just off the press, or call 
the T-W sales engineer in your territory 


THE TAYLOR-WINFIELD CORPORATION 
£ WARREN, owe, U.S.A 


sample of each material to be tested. 

What were the conclusions drawn by I-T-E fron 
these tests? In summary they were as follows: 

1. There is little difference in the results in the di 
electric strength test, whether 1l-in. or 2-in. diam elec 
trodes were used. 

2. There was a considerable inconsistency in the di 
electric strength test between samples produced by the 
same manufacturer. For instance, when two samples 
cut from different sheets of material produced by one 
company were tested, one sample was only 42.2 vpm 
while the other sample was 145 vpm. The same char- 
acteristic was true when tested with l-in. and 2-in. 
diam electrodes in both the short time and step-by-step 
methods. 

3. Dielectric strength varies widely between manu 
facturers. Range on '%-in. thick samples was between 
47.6 and 333 vpm using 2-in. diam electrodes on the 
short time method. Glass-mat materials were poorer 
than the glass-cloth materials on this test. 

4. On are tracking all of the samples, with the ex 
ception of the glass-mat materials, were about the same. 
The latter materials were definitely the poorest of the 
lot tested. 

5. With the exception of the molded glass-mat mate- 
rials, all of the samples had about the same arc resist- 
ance as tested by the ASTM method. The molded 
glass-mat material had about 75 per cent the arc re- 
sistance of the other materials. 

6. From the test results using 10-, 20-, and 30-ma 
currents at a constant voltage, it would appear that 
20 ma is the best current to evaluate materials. The 
samples subjected to this test varied over a wide range. 
With a 20-ma current, the arc resistant range was from 
6.8 secs for the molded glass-mat material to 79.4 for 
sample No. 3-A. (These results were in the same 
general order as when tested on the ASTM method. ) 

7. It was noted on the arc resistance tests that the 
electrodes. became coated with a gray powder. This 
coating caused erratic tests results and unless cleaned 
before each test, the results varied quite widely. It was 
noted that this coating caused the are to lay directly 
on the surface of the material whereas with clean elec- 
trodes, the arc is above the surface. 

8. All of the samples burned for periods of time 
ranging between 2 min for sample No. 8-A to 12 min 
for No. 3-A. 

9. Most of the samples delaminated and warped on 
the burning test. Exception to this was No. 3-A which 
although flamed for the longest period of time did not 
delaminate and warped only slightly. 

10. One sample (No. 6-A) had the greatest weight 
loss, 13.2 grams although it did not delaminate. The 
other weight losses ranged between 1.3 and 4.1 grams. 

11. In general, there is a wide variation in results 
on this test between samples produced by the same 
manufacturer and those produced by the different 
manufacturers. The glass-mat materials are inferior to 
the glass-cloth laminates in all characteristics tested. 

12. From the tests previously conducted by the 
I-T-E Circuit Breaker Company and the Brooklyn 
Navy Yard, melamine-glass laminates have better over- 
all characteristics than any of the silicone-glass sam- 
ples tested, for switchgear applications. The dielectric 
strength is more consistent, the arc resistance on the 
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..- for permanent automotive lead-ins 


Efficiency — combining low loss and low capacity for high fidelity 
transmission with minimum attenuation and signal distortion 


Flexibility —new ease of handling, installing and maintaining 
Shielding — for freedom from interference 


Permanent Conductor Set — for electrical and mechanical 
stability 

Spring Action — Eliminates necessity for providing slack in con- 
ductor when connecting terminals. Minimizes conductor break- 
age at the terminals. 


PATENT PENDING. 


Check those important electrical and mechanical advantages. 
Check the exclusive Federal design. Here at last is a combination of low 
capacity and high impedance... buggy whip flexibility with a conductor 
that soaks up vibration and won’t break away from terminals. 


Federal’s new Intelin K-109 Crimped Type Coax has everything for 
rugged service. It is also recommended for aircraft and marine antenna 
lead-ins ... for inter-stage audio connections in general 

radio and electronic equipment. 


Perhaps you see other uses for K-109. For full technical information 
and prices, write to Department D-616. 


Federal Telephone and Radio Corporation 


__——= SELENIUM ond INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey 
KEEPING FEDERAL YEARS AMEAD...is IT&T's world-wide 

se and engineering ah tags te o—— the Federal In Coneda: Federal Electric Manufacturing Company, Lid., Montreal, P. Q. 

elecommunication Laboratories, Nutley, N. J., is a unit. denbinbiane's sane on Comp. 67 2%. Y. 


NOVEMBER 1948 201 





—"- to YOUR Specifications 
STAMPINGS 


M.D. HUBBARD SPRING CO. 


525 CENTRAL AVE. © PONTIAC 12, MICH 


Now Teaminahs Can Be 


ATTACHED & SOLDERED 
Cero r FT esse 





~~ _ - 


Rt are 2 ea 
The greatest innovation in attaching terminals to wires is now available 
to the industry . . . “Pre-soldered” TANDEM TERMINALS! Made in 
various sizes and types, these remarkable, production-proved terminals 
(supplied on reels) can be applied at rates up to 1200 per hour by a 
new Terminal Attaching Machine that cuts off, clinches and solders 
terminals in one instantaneous operation. Handling of loose terminals, 
solder and flux are eliminated to reduce costs and boost production on 
long runs. Standard types available. Send for detailed information, 
enclose sample of wire and terminal now used. 


For ordinary runs in moderate quantity we continue to produce 
SEPARATE TERMINALS for ELECTRIC WIRES 


We also make SMALL METAL STAMPINGS Exact to Customer’s 
Prints. Modern Plant and Equipment. Moderate Die Charges. Pre- 
cision Work. Prompt Service. 


PATTON-MacGUYER COMPANY 


17 Virginia Avenue, Providence,R.I. 


ASTM method is only slightly less, the are tracking 
characteristic is better and they do not support coin- 
bustion. In addition, the are resistance under consta 11 
voltage conditions is much superior. 

The forthright statement (Point 12) favoring mel 


Fig. 4—A glass-silicone molding compound developed by 

General Electric Company was used for the housing and 

related parts of this 100-amp, 440-volt, 60-cycle, three- 

phase AQB circuit breaker (shown here without cover) 

after completion of tests. Molded by G-E. (Exhibited 

at the recently held Third National Plastics Show in 
New York City.) 


mine-glass laminates must not be taken as a Navy 
sponsored opinion. With all their present deficiencies, 
the glass-silicones have been definitely classified by the 
Navy as a desirable material for certain high-tempera 
ture insulation applications. There is every evidence of 
the current program being pursued until the existing 
deficiencies are eliminated. 

The materials evaluation program at the New York 
Naval Shipyard Material Laboratory is concerned with 
the results of arc tracking, flammability and burning 
tests on samples of laminates submitted by participat- 
ing laminators during the preceding six months. It was 
the opinion of laboratory representatives that the exist- 
ing ASTM test methods did not provide for discrimi- 
nation between materials. The appropriate ASTM 
committee is studying various methods of voltage con 
trol and is also considering the use of continuous volt- 
age arcs in an attempt to modify and improve the pres 
ent arc resistance test procedure. It was recommended 
that in the dielectric strength air test, a rubber gasket 
be used to restrict the breakdown area, so that small 
specimens could be used. 

The Bureau of Ships also proposes to select a type 
of glass-silicone laminate for these further studies at 
Johns Hopkins University and the New York Naval 
Shipyard, Material Laboratory: (1) A Heat Ageing 
and Moisture Test Program; (2) Effect of Humidity: 
and (3) a Standard Specifications Development Pro 
gram. 

Concentration on the glass-silicone program has very 
definitely not been at the expense of development work 
in other standard grades of laminated insulating mate 
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Aircraft receiving and transmitting sets must 
operate constantly and without interruption in vary- 
ing climatic temperatures, and must be able to with- 
stand engine vibration. Burden of this performance 


strip on one end and the moveable armature- 
mounted terminal strip on the other end. Flexibility 
is essential. Stiffening of the sleeving would tend 


falls upon the relay units within the sets. 


BH Extra Flexible Fiberglas Sleeving is used on 
Automatic Electric Manufacturing Company's R-30 
relay unit because it meets a specific insulation 


to put a drag on the armature and thus vary the 
pull-in and drop-out. BH Sleeving is not only 
flexible, but also stays flexible when subject to 
climatic changes in temperature.” 


BH Extra Flexible Fiberglas Sleeving remains flex- 


requirement fully and completely. ible as string because no hardening varnish or 


lacquer is used in its manufacture. It is heat resist- 
ant to 1200°F. if required. Cuts without fraying 


Here is what the Automatic Electric engineers 
found: 


Sleeving—fungacide treated—insulates the 5 


wires which are soldered to a stationag 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U.S. Pat. No. 2393530). ‘‘Fiberglas” is Reg. TM of Owens-Corning Fiberglas Corp. 


USE COUPON NOW 
Bentley, Harris Mtg. Co., Dept. M-28, Conshohocken, Pa. 


I am interested in BH Non-Fraying Fiberglas Sleeving for 
(product) 
operating at temperatures of oF. a volts. Send samples so I can see for myself how 
BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent. 


NAME -COMPANY 
ADDRESS 


Send samples, pamphlet and prices 
on other BH Products as follows: 


[ Cotton-base Sleeving and Tubing 
(0 Ben-Har Special Treated Fiberglas 
Tubing 
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No. 218 


gears, ball and roller bear- 
than a pair of snips. Cuts ings, slide operated switch, 
your costs on sheet metal duplex handle. A favorite 


Weighs only a little more 


work. Zips through 18 gauge production tool for fast cut- 
steel at speeds up to 15 feet ting of sheet metal. Sold 
a minute... straight ahead, through your industrial dis- 
curves, angles, notches... tributor. Write for litera- 
inside or out . . . right to the ture. Stanley Electric Tools, 
line. ‘‘Feeds in’’ the work so New Britain, Conn. 

operator only has to guide THE GREATEST NAME IN TOOLS 
it. Blades easily removed for 
sharpening. Sturdy alumi- 
num alloy housing, ground 


STANLEY 


Reg. U.S. Pat. Off. 


HARDWARE + HAND TOOLS «+ ELECTRIC TOOLS «+ STEEL STRAPPING 
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PROVIDE DELAYS RA 
FROM 1 TO 120 SECONDS 


Frarures: — Compensated for am- 
bient temperature changes from —40° 
to 110° F .. . Hermetically sealed; not 
affected by altitude, moisture or other climate 
changes . . . Explosion-proof . . . Octal radio 
base . . . Compact, light, rugged, inexpensive 
. . . Circuits available: SPST Normally Open; 
SPST Normally Closed. 








AMPERITE 


50% hfs 


Amperite REGULATORS are the simplest, lightest, cheapest, 
and most compact method of obtaining current or voltage regu- 
lation . . . For currents of .060 to 8.0 Amps . . . Hermetically 
sealed; not affected by altitude, ambient temperature, 
humidity. Write for 4-page Illustrated Bulletin 


la Washes CO., 561 Broadway, New York 12,N.Y 












PROBLEM? Send for “Special Problem Sheet” 





rials, such as the cotton- and paper-base phenolics. ‘l\\e 
Johns Hopkins’ program, referred to here and ca 
ried on under the direction of Dr. R. K. Witt, is basi 
ally an overall specifications upgrading program, i) 
which glass-silicone laminates are now included. Orig 
nally, this was an industry-sponsored project, in whic 
NEMA (through its Laminated Products Section 
participated. Eventually, the Navy entered the pictu 
and lent its support to the project. Already NEM 
grades XXX and CE have been re-evaluated. Ulti 
mate Navy aim, it was explained by Bureau of Ships 
staff, is to prepare specifications to provide for: (a 
paper-base laminates, (b) cotton-base laminates, (c 
nylon-base laminates, and (d) glass-base laminates. 

As overall policy, by supporting outside investiga 
tions leading towards the establishment of general spec 
ifications the Bureau of Ships’ own laboratories are 
able to concentrate on special tests. A typically impor 
tant test is the determination of dielectric strength at 
use temperature of say 150 C. The bureau plans com 
plete tests at such conditions, Similar tests are planned 
for humidity including long-time tests at conditions of 
complete condensation, For example, a standard short 
time water immersion test does not indicate how mate 
rial reacts on a long-time test. Theoretically a series oi 
short-time water immersion tests should provide data 
that could be interpreted to indicate performance unde: 
long immersion, but actually tests have indicated, and 
this is so specifically with melamines, that such inter 
pretation may be fallacious and that actual use tests are 
highly essential. 

The Molded Insulation Program 

\t the September 23, 1947, conference at the bureau 
of Ships, at which Mr. L. I. Sieffert was chairman, 
it was brought out that a type of molded mineral-filled 
melamine material developed during the war for ship 
hoard applications was not authorized for Naval use 
because of the high concentration of toxic fumes gen 
erated when burned or decomposed in confined areas. 
(See Table VI.) Obviously, it would have to be modi 
fied for shipboard use. American Cyanamid informed 
the bureau that just at the end of the war it had al 
ready been successful in producing a modified formu 
lation. Bureau of Mines tested this material and found 
that it was decidedly improved as to toxicity; actually 
it was pretty close to the safe toxicity limits shown by 
melamine laminate. As a result, the Bureau of Ships 
is activating a complete molded insulation program in 
cluding melamine- and _ silicone-molded materials, as 
well as phenolics. Results of this program are ex 
pected to be available in about a year. 

The specific purpose of the program is to ‘“‘deter- 
mine the suitability of glass-melamine and glass-silicone 
molded insulating materials as applied to switchboard 
equipment and to determine comparatively (with pres- 
ently used cotton-phenolic and asbestos-phenolic) the 
effects of heating, humidity and salt spray, short cir- 
cuit, fire resistance and shock strength after exposure 
to these conditions. These tests are intended to pro- 
vide a common basis for appraising the characteristics 
of new types of insulating materials when applied to 
circuit breakers, switches and other components nor- 
mally mounted on switchboards.” 

Four molding materials are to be tested and evalu- 
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Do as PORTER-CABLE did 
0+ COM tn ROGEINS E MVERS { 


There’s magic in good modern design. It 
pays off in lower costs . . . in high demand 

. in profits and prestige. Nowhere is 
this better proved than in the field of small 
power-tools, where motors must conform to 
the product. That’s why the Porter-Cable 
Machine Co., and other leading makers, 
look to Robbins & Myers for their power- 
ing. It has been this way for years. 


PLANNED PERFORMANCE— These are not jobs 
for regular motors, but for R & M Matched 
Motor Parts, designed to meet size and 
shape limitations, yet developing ample 
horsepower. They’re compact, rugged— 
take overload, abuse—and they help to 
create the wser-enthusiasm that builds a big 
sales volume for products customers want. 


CONVENIENCE AND ECONOMY— For portable 
equipment, or anything else that needs 
dependable, built-in power, R & M Matched 
Motor Parts offer both convenience and 
economy. Dimensional interchangeability 
of all motor types provides utmost versatil- 
ity. Acomplete line of standardized elements 
simplifies selection. And R & M designs 
and builds to individual requirements. 


MILLIONS OF UNITS IN USE—We’ll be glad to 
send you, free, our 32-page booklet, 
“Matched Motor Parts.” It’s packed with 
useful information for designers—a result 
of more than fifty years of service to pro- 
gressive manufacturers. Please address 
Robbins & Myers, Inc., Motor Division, 
Dept. C-118, Springfield 99, Ohio. 


TYPICAL PORTER-CABLE HAND TOOLS POWERED BY ROBBINS & MYERS 


At left—the Guild Saw, for cuts up to 1%”. Rips; cross-cuts; 
tilts for bevels. Weight, 6% Ibs. Below—New Super-Speed 
Hedgshear. Won't stall on toughest jobs. Perfectly balanced. 
Weight, 5% Ibs. Right—the "Take 
About” Surfacer for wood, metal, 
plastics, stone, etc. Three sizes: 9, 
14, and 23 Ibs. Made by Porter- 
Cable Machine Co., Syracuse 8. 


BUILD IT LIGHTER, SMALLER, BETTER-LOOKING, WITH 
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Stamping & Assembly 
Facilities Also Available 


w 


The four-station sectionally ground rotor and stator lamina- 
tion die shown here is typical of Crescent precision work. 
Motor and electrical parts manufacturers all over the country 
use Crescent lamination dies. Crescent supplies dies either 
from your blueprint specifications, or will design dies from 
your part prints. An illustrated folder—‘‘Specialists in Pre- 
cision” —is available on request. Write for your copy today. 


TOOL AND 
DIE COMPANY 


1780 Southfield Road « Lincoln Park 25, Mich. 


TROWEERED 
aS me 
Sa 


Illustrated are a few of the many Comar relay developments. Comar 
offers a wide range of types for AC or DC up te 220 V. In contact 
combinations up to 4-pole, double-throw. Contact current cap. up to 
15 amp., 115 V. AC, non-inductive. Also special types ‘‘custom built’’ 
to meet exacting requirements. Write: 


COMAR ELECTRIC CO. 


MANUFACTURERS OF ELECTRICAL CONTROL DEVICES 
2701 BELMONT AVENUE - CHICAGO 18, ILLINOIS 


“¥ 0 NE 8 - {ree of lf 


ated. These are as follows: Phenolic-cotton moldin, 
material (Type CFI-20); phenolic-asbestos (Typ: 
MFI-20); modified melamine-glass (MMI-20); an 
silicone-glass (MSI-20). Molding material MMI-20 i 
being supplied by American Cyanamid ; the three other 
by General Electric Company, Chemical Department. 

The molded parts from each of four materials in 
volved include four 100-amp AQB circuit breakers, one 
600-amp AQB circuit breaker, two jack boxes, a 60 
amp rotary snap holder, and 
mounting blocks. 

Procedure calls for installation of parts 
(with complete electrical parts) into a test switchboard 
section similar to that shown in the left-hand side of 
Fig. 3. It was pointed out the fire tests will precede 
the shock tests, because while previous tests had indi- 
cated that complete electrical equipment parts are sat 
isfactory as to Class H1 shock resistance, there is lack 
of information as to Class H1 shock resistance of the 
parts after fire test experience. 

Bureau of Ships’ men point out the very important 
fact that the switchboard test outlined here is typical 
of all the evaluation tests in the program, inasmuch as 
it is an equipment use test. Essentially, the tests are 
patterned after application tests conducted on silicone- 
insulated motors.* 


switch, fuse breake1 


molded 


Summary 


The Navy Bureau of Ships’ electrical insulating ma- 
terials development program is a continuing project of 
basic importance to all electrical apparatus manufac- 
turers and designers. It falls into four broad classifica- 
tions: (1) Further experimental and material evalua- 
tion work on glass-silicone laminates intended specif- 
ically for Class H insulation application; (2) stand- 
ardization of specification for such laminates (GSG) 
and glass-melamine laminates (GMG); (3) experi- 
mental and comparative evaluation work on molded in- 
sulation materials, specifically glass-silicone, modified 
glass-melamine (with improved toxicity characteris- 
tics), cotton-phenolic, and asbestos-phenolic materials ; 
and (4) an overall specification development program 
devoted to the upgrading of standard laminate insulat- 
ing materials, as well as the newer glass-silicones and 
glass-melamines. 

Completion of the Bureau of Ships’ program for im- 
proved fire- and arc-resistant insulating materials is 
expected to make possible the design of lighter, more 
compact, and more reliable electrical equipment for 
shipboard installations. This, of course, is Navy’s No. 1 
objective. The wider commercial utilization of such 
improved materials is the complementary objective. 
With its attainment, the existing high price level of 
glass-base fabrics and silicone resins should come in 
for a welcome reduction. 
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* The following articles on silicone insulation equipment appeared in 
ELECTRICAL MANUFACTURING: “The Use of Silicone Insulation in Electric 
Motors,” John L. Fuller, April, 1946; “Accelerated Thermal Ageing 
Tests on Silicone Insulation,’’ G. L. Moses, January 1947; ‘*Transformer 
Size and Weight Reduced with Silicone Insulation,” J. F. Dexter, M. L 
Manning, H. P. Walker, June, 1948. 
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How 
TIMKEN’ bearings | 
help SKIL Drills / 
fill the bill 


wim Timken® tapered roller bearings on 

the chuck spindle, SKIL Drills last longer, 
work better. The heavy thrust loads are carried 
with minimum friction. Vibration and chatter 
are eliminated. Moving parts are held in rigid 
alignment for smoother operation, longer life. 


Due to their tapered design, Timken bear- 
ings take both radial and thrust loads in any 
combination. The line contact between rolls 
and races provides maximum support for the 
spindle—no chance of deflection. True rolling 
motion and incredibly smooth surface finish 
practically eliminate friction. 


Made of Timken fine alloy steel, Timken 
bearings normally last the life of the machine 
in which they are used. Bearing wear is negli- 
gible; spindles retain their precision for long 
years of service. 


Timken bearings in your product add a valu- 
able sales feature. They build greater acceptance 
for your product among customers. So always 
look for the trade-mark ‘““Timken”’ on the bear- 
ings you buy. And when buying new machine 
tools, be sure they’re Timken-equipped. The 
Timken Roller Bearing Company, Canton 6, 
Ohio. Cable address: ““TIMROSCO”. 


This label on a product means 
its bearings are the best. 


ueged dependability i 
eat L Drills by mounting 
tapered roller bearings. 


SKILSAW, INC. an 
their models 101" and 121 
the chuck spindles on Timken 


TIMKEN BEARING 
CAPACITY RATINGS INCREASED 25%. 


Since Timken bearings were last re-rated some 15 7 
years ago there has been such a further and constant B : 
improvement in quality that we are now able to Be 

ohy> b 


announce a 25% increase in radial and thrust load 

carrying capacity. This may make possible the use of 

smaller bearings with savings in bearing cost, mate- = 2 

rial cost and weight. Engineers will be able to utilize i; eas i? i Dp 
the advantages of Timken bearings in more appli- ae ; 

cations than in the past. 


: ; . ; Orii ER ola. ING 
A new Timken Engineering Journal, now in prepara- Fa Gs fe oe 4 Le Le foe 
tion, will give you complete capacity rating tabula- 
tions. For further assistance, write us today. 


NOT JUST A BALL ‘> NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL _ AND THRUST LOADS OR ANY COMBINATION 
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Inflationary peak point seems to have 
been passed as prices tend to level off and 


some distribution channels become filled. 


were in the midst of a crisis atmosphere in regard 

to rising inflation. Living costs are still high— 
too high, in fact, for most low- and middle-income 
brackets—but the overall sentiment has definitely 
shifted. Back of this shift are these factors: (1) Bumper 
crops and every prospect of declines in farm commodi- 
ties; and (2) steadily increasing industrial production 
with supplies overtaking demand in several key lines. 

Economists do not always agree in their analyses of 
current conditions nor in their forecasts on future 
developments. But there is at present a general disposi- 
tion to agree that the nation’s economy is passing 
through the peak of the boom curve and that the price 
level will flatten out. The nub of the question is: How 
far and how low will the curve go? On this there is 
much variance of opinion, and the lay reader can pay 
his money and take his choice. 

Perhaps the soundest method is to examine our basic 
defenses against unfavorable developments. On this 
score, Prof. Sumner H. Slichter of Harvard, one of the 
country’s top economists, writing in a recent issue of 
The New York Times Magazine has this to say: “The 
American economy is today far more stable than is gen- 
erally suspected by both Americans and foreigners. It 
is far better able to resist unfavorable developments 
than it was in 1929, and there is no likelihood of a repe- 
tition of a crash similar to the one of 1929. Part of the 
greater stability of the economy is the result of experi- 
ence and part is the result of improvement in economic 
institutions.” 

Statistically, it may be noted that industrial produc- 
tion is still in high gear. The Federal Reserve Bank’s 
index for September stood at 192 (1935-39 = 100). 
The postwar high (February 1948) was only two points 
higher. Moreover wages are at record high levels; and 
so is employment. These three factors seem to assure a 
continued high level of consumer expenditures, although 
it is evident that such expenditures will be far more 
selective than in the past. 

Plant expansion, a strong postwar buttress to our 
economy, will probably taper off in 1949, and this may 
cause some drop in employment. But the decline, if 
any, should be fairly small, because industry as a whole 
still has many gaps to fill both in facilities and equip- 
ment. And as against this and other negative factors, 
the growing bulk of defense business is a powerful com- 
pensating force. Added to Federal expenditures for 


| WO MONTHS AGO—even a month ago—we 
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our own defense needs are the outlays for foreign aid 
programs, both industrial and military. 

Defense and foreign aid expenditures are, of course, 
government supports for industry. As such they are 
not fundamentally secure supports over a long-range 
period. In an engineering analogy, they are structurally 
weak props because they contain inherently inflationary 
characteristics. But we are looking only at the imme- 
diate future—perhaps six to twelve months away— 
and at this range the indications seem pretty favorable. 
All this, of course, is with the now ubiquitous qualifica- 
tion, “subject to no war.” 

Tightening supplies in nonferrous metals highlight 
the materials picture. Copper, lead and zinc are defi- 
nitely in the “short” category. Stockpiling requirements 
of the government, when fully implemented, will aggra- 
vate the situation. Meanwhile the system of voluntary 


THE MONTHLY SCOREBOARD 
TREND IN FACTORY SALES OF 
SELECTED ELECTRICALLY OPERATED PRODUCTS 


SALES AUGUST | SALES AUGUST 
1948 COMPARED) 1948 COMPARED 
TO JULY 1948 |TO AUGUST 1947 


PRODUCT CLASSIFICATION 


REFRIGERATORS 

RANGES, OVER 2% KW 

CLOTHES WASHERS (STANDARD) | 
CLOTHES WASHERS (PORTAGLE) 
IRONERS a, 
VACUUM CLEANERS 

FLAT IRONS 

WATER HEATERS® 

TOASTERS (AUTOMATIC) 
TOASTERS (NON-AUTOMATIC) 
RADIO RECEIVING SETS (ALL TYPES) 
TELEVISION RECEIVERS | 
OIL BURNERS® 
MECHANICAL STOKERS 

WARM AIR FURNACES @ 

FARM AND HOME FREEZERS ~ 
MACHINE TOOLS 


7 SUGHTLY UP ‘a SLIGHTLY DOWN 


Note: Compiled from industry and government sources by the 
Market Research Department of ELECTRICAL MANUFACTURING. 















































4 Comparison is for July 1948 as against June 1948 and 
July 1948 as against July 1947. 
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Carriage Bolt 


Lig Gtem tn the Marte E buggy Era 


-»e AND STILL IMPORTANT 
IN MODERN INDUSTRY! 


But carriage bolts are only one 
of hundreds of kinds of metal 
fasteners supplied by Sterling 
Bolt to industry today. 

In steel or brass—cut thread 
or rolled thread—stock or special 
order—the name STERLING 
BOLT is your assurance of qual- 
ity bolts, screws, washers and 
metal fasteners of all types. 
Whatever your fastening need, 
for prompt dependable service 
and delivery of the right fastener 
at the right time, CALL THE 
STERLING BOLT CO. Phone, 
write or wire today. 


AND MANY OTHERS 
Atel AO NAT 


CN STEEL OR BRASS 


send 12" 





Thumb indexed for quick reference. 





Sterling Bolt’s big catalog is a life-saver to the busy 7 3 Packed with seluuble engineering end 
6 executive. All your metal fastening requirements yo ul FR technical information. 
can be filled from its pages, and in addition to con- | Two hundred thousand items. 
venience, single-source buyingsavestimeand money. C One hundred twenty-four pages. 


Set in large, easy to read type. 


Ua 





ne 


219 W. Jackson Bivd. 


¢ ' . ey Li * ( Chicago 6, Illinois easy to use catalog. 
hha aah ac a alll i Ni a 
219 Ww. JACKSON BLVD. 
CHICAGO 6, ILLINOIS POSITION 





STERLING BOLT CO. Please send me without ob- 
ligation a copy of your new 


PHONE HARRISON 9880 





i icin 
SALES OFFICES: 
Union Trust Bldg., Cincinnati 2, Ohio @ 17 W. Market St., Indianapolis 4, Ind. ADOIESS 
161 W. WisconsinAve., Milwaukee 3, Wis. @ 1228 N. Hadley St.,St.Louis6, Mo. AC inertness etleeddahectioamsccent 
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IT’S EASY TO APPLY HEYCO 
1. Slip HEYCO on wire. 
2. Snap HEYCO into hole. 


" Wesseaihal Mapes dese- 


1. Absorbs cord pull, push and torque 


2. Insulates wire from chassis 
3. Prevents wire from fraying 
4. Eliminates tying wire knots 
5. Improves product appearance at low cost 
TEST SAMPLES WILL BE SENT ON RECEIPT OF WIRE SPECIFICATIONS 


HEYMAN MANUFACTURING COMPANY 
KENILWORTH, NEW JERSEY 


crass 


In Canada qa by Canadian 
Standards Association No. 8919 


allocations for stockpiling purposes has apparently 
bogged down, At a recent meeting of industry repr« - 
sentatives with the Munitions Board, the former recon 

mended that the board could best secure its requirement 

by open-market purchases. 

Price-wise, up to this writing, there have been n 
changes in these metals in this country, despite the sub 
stantial increases put into effect recently in Great 
Britain. There are persistent rumors, however, that 
lead is due for a drastic increase. As a matter of fact 
the price of scrap lead is now higher than that of virgin 
metal. Consuming interests in copper are again in action 
urging suspension of the import tariff on the red metal 
for another three-year period, after the current suspen 
sion expires on March 31, 1949. 

September output of primary copper held pretty 
steady—72,812 tons as against 72,953 (corrected) in 
August. Secondary copper totaled 15,259 tons, as 
against 16,212 (corrected). Total refined production 
was 102,976 tons, only slightly up from 102,798 in 
August. Deliveries to customers rose to 123,188 tons 
from 107,496 (corrected) in August, thus reflecting 
increased industry demand. Worldwide production (ex- 
cept the USA) of primary copper dropped to 95,334 
tons from 107,619 (corrected) in August. Refined pro- 
duction also declined—83,448 tons from 96,691, 


Steel Prices May Rise 


Steel production is slated for all-time peak levels in 
the closing quarter of the vear (an operating rate of 99.1 
per cent, for example, was scheduled for the week of 
October 18), but the price structure is being anxiously 
watched. Unless several factors, such as costs of ore, 
scrap and alloying metals, come in for declines (and this 
is highly doubtful) we may see a substantial hike in 
steel prices. Another increase in freight rates would 
probably clinch the matter. The scrap situation will 
ease up a little owing to imports from Germany. First 
shipments have already come in, and at least one com- 
pany expects to receive something like 40,000 tons 
monthly. (Interesting sidelight on the entire scrap metal 
business is the fact that foreign traders have been fran- 
tically bringing in lead, zinc and other scrap from all 
parts of the world. Shipments of lead scrap have even 
been reported from Burma. Expectations of high profits 
on the domestic market, however, have not always heen 
realized, according to trade sources. ) 

The general activity in the metal market has also 
influenced aluminum. An increase of 1¢ per Ib on the 
virgin metal has been recently put into effect. This 
makes the price of all primary aluminum 16¢ per Ib. 
Here are some other statistical highlights : 

Gearing. August index of the American Gear Manu- 
facturers Association (335.6) is down by 3.67 per cent 
as compared with July. (1935-39 = 100.) 

Electrical Insulating Materials. July index of the 
National Electrical Manufacturers Association is down 
by 29 points to 323 as compared to June. It is only a 
point lower than the index figure for July 1947. 

Anti-Friction Bearings. Rising manufacturing costs 
have caused manufacturers to hike prices. Already, 
SKF Industries and Federal Bearings Company have 
posted price advances. 

Major Electrical Appliances. NEMA’s July index of 
276 is down 84 points from the June figure of 360, but 
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QD am-FM & TV 


TRANSMITTERS 


are equipped with 


Adlake Relays 


RAYTHEON Manufacturing Company’s AM, FM 
and Tv transmitters, including the famous 
“RF-3”’ 3-Kw FM, “RA-5” 5-Kw AM and the new 
“‘RTV-500” 500 watt Tv and “‘RTv-5’’5000 watt TV 
equipment, employ Adlake Relays for CONTROL. 


Silent and chatterless, Adlake Mercury Plunger 
Type Relays are an integral part of these stream- 
lined transmitters which produce high fidelity 
modulation with a low noise level. 


Besides silent operation, Adlake Relays bring 
these advantages to any job where relays are 
used: 


@ Hermetically sealed contact mechanism is 
impervious to dust, dirt and moisture. 


ee eee 


ELLULLELLI 
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@ Liquid mercury-to-mercury contact prevents 
burning, pitting and sticking. 


@ Adlake design armors relays against out- 
side vibration or impact; they are usable on 
either stationary or fixed equipment. 


Whatever your relay needs are, there’s an Adlake 
Relay to do the job. You'll like our free, illus- 
trated folder giving full details. Write for it 
today to: The Adams & Westlake Company, 
1108 N. Michigan, ELKHART, Indiana. 


3-KW FM AMPLIFIER (shown below) 


THE 


Adams & Westlake 


COMPANY 


Est. 1857 + ELKHART, INDIANA + New York + Chicago 


Manufacturers of Adlake Hermetically Sealed Mercury 
Relays for Timing, Load and Control Circuits 
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ACU lis Rerersvaele 


and TOOL CC®. 


1204 SOUTHARD STREET, TRENTON 8, N. J 
Telephone Trenton 4-5391 


CONTACT THE 


K& J 


REPRESENTATIVE 
NEAREST YOU 


S. C. Uliman, 
55 W. 42nd St., New York, N. Y. 
Telephone—Penn 6-0346 


Wm. T. Wyler, Box 126, Stratford, Conn. 
Telephone—Bridgeport 7-4293 
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is down only 5 points from the July 1947 index figur: 
of 281. (The components of the index are electri 
ranges, over 2% kw; storage water heaters; vacuun 
cleaners, standard size; washers, standard size; and 
electric ironers.) The index for electrical household 
refrigerators for July is 232, down 15 points from June, 
but up by 59 points as compared to July a year ago. 
In terms of units (source: American Washer and 
Ironer Manufacturers’ Association) August factory 
| sales of standard-size household washers totaled 362,169 
compared to 326,181 in July of this year and to 279,229 
in August 1947, Sales of ironers in August reached 
35,203 units, up by 31.9 per cent from 26,679 in July, 
but down 26 per cent from the 47,577 sold in August 
1947. Factory sales of standard-size vacuum cleaners 
(source: Vacuum Cleaner Manufacturers’ Association ) 
| aggregated 237,194 units, up by 6.6 per cent from the 
| 222,478 (corrected) sold in July, but lower by 13.5 per 
cent than the 277,280 units sold in August 1947. 
| Radio and Television Receivers. August output of 
| all sets rose to 934,997 units from the low of 683,438 in 
| July, but it’s pretty clear that output will remain con- 
| siderably below the high figures established earlier this 
year and in 1947, Television output is coming along 
steadily, however, with the August score at 64,953 sets 
as against 56,089 in July. Cathode-ray tube sales for 
_ the second quarter of 1948 were up by 68 per cent as 
compared to the first quarter. Sales for the first half 
of 1948 reached a total of 426,469 units compared with 
| 255,035 units for all of 1947. 
Plastics. Producers of raw materials were of the 
opinion that the relative good supply position of plastics 
| materials, as against the tight situation in many metals, 
might set off a strong swing to plastics in both new 
| designs and as redesign replacement materials. Although 
consumption of plastics and resins for all of 1948 will 
probably mount to 1,500,000,000 Ib (more than double 
| that of 1945), it was felt that the industry was well able 
| to absorb a still further increase during 1949. This was 
so, it was explained, owing to an extensive plant expan- 
sion program that had been underway since the end of the 
war. Both materials manufacturers and custom molders, 
however, frown on any attempt to again think of plastics 
| as “substitute” materials. Plastics, they emphasize, have 
come fully of age and are strictly on their own as engi- 
neering materials. 


BOOK REVIEW 


1948 ASTM Standards on Plastics—A mplified fourth edition 
published by the American Society for Testing Materi- 
als, Philadelphia 3, Pa. 610 pp. (heavy paper cover). 
$4.50 in single copies. 


More than 100 specifications and tests on plastics and related 
materials in their latest approved form are now made available 
in this edition. Plastics moulding compounds covered include 
phenolic, polystyrene, cellulose acetate, vinylidene chloride, 
methacrylate, nylon, and melamine- and urea-formaldehydes. 
Also included are laminated thermosetting materials and cast 
methacrylate sheets, rods, etc. 

The book includes a descriptive nomenclature for plastics and 

| standardized terms relating to plastics, conditioning and weath- 
ering, methods of testing, rheological properties of matter, and 
specific gravity. 

Committee D-20, which is the ASTM technical group con- 
cerned with plastics, has carried out a great deal of research 
work in developing these tests and specifications, in cooperation 

| with Committee D-9 on Electrical Insulation Materials. 
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UNIT-BEARING 
MOTORS 


FOR SMALL POWER NEEDS where a short, com- 
pact motor that requires little or no maintenance is called 
for. Design engineers have already found many new uses 
for G-E unit-bearing motors from vibraphones to pumps, 
from ticker tapes to agitators. And they are easy ‘to fit into 
your product design, too! 


You get quiet operation and long motor life with 
the unique single-bearing construction. G-E- unit-bearing 
motor’s one bearing surface allows lifetime, forced lubrica- 
tion from a sealed oil reservoir. The bearing and motor 
housing are machined in one set-up to give you perma- 
nently true alignment and consistent operation. Totally en- 
closed to protect the motor from harmful dust and grit. 


Where you have an application that requires a small 
motor, think of G-E unit-bearing motors. Your nearest G-E 
sales representative will be glad to help you, or for more 
information, write for GEC-219. Apparatus Dept., General 
Electric Company, Schenectady 5, N. Y. 



















N-W-L custom BUILT 
TRANSFORMERS 


BELOW — Tapped Primary 
of 200/240 V; Secondary 





Dr. Viadimir K. Zworykin, vice president and technical con 
aa en eee sultant of RCA Laboratories, and the late Browder J. Thomp- 
. - eo son, formerly associate research director of RCA Labora 
Made for DC rectification . . : . . ( 

ane tories, killed in action overseas in 1944, were awarded the 
for dry type rectifier. . 5 : . al * ha ; - 
Presidential Certificates of Merit for outstanding services dur 
ing World War II. Awards were presented at a joint Army 
Navy ceremony. 


























ABOVE 
3 Phase, Plate 
Rectifying Trans- 
former 240/132 7 
or 12% KVA. 
Designed for 40° 
rise. 134% Regu- 
lation. 








Dr. Viadimir K. Zworykin Dr. Lewis W. Chubb 


Dr. Lewis W. Chubb, director emeritus of Westinghouse 
Research Laboratories has retired after 43 years of engineering 
research. Dr. Chubb joined company in 1905, was instrumental 


N-W-L- CUSTOM BUILT TRANSFORMERS in founding the Westinghouse Research Laboratories in 1916, 
and was named head of all the company’s radio engineering 
are meeting the unusual and special require- activities in 1920. He was active in the development of jet 
" propulsion and microwave apparatus, and consultant on other 
ments of electrical manufacturers every- military equipment and weapons. Dr. Chubb received the John 
. | Fritz Medal in 1947. 
where. The makers of many instruments 























. Dr. Robert D. Huntoon was made Chief of the Atomic and 
and machines for laboratory and research Molecular Physics Division of the National Bureau of Stand 
purposes as well as for industrial uses have ards. Dr. Huntoon joined the NBS in 1941, was one of the 

: principal scientists on the design and development of the prox- 
benefited by our special knowledge. We imity fuse. In 1945 he was appointed Chief of the Electronics 
Ee . Section of the Bureau’s Ordnance Development Division and 
design and manufacture in any quantity to in 1947 was made Assistant Chief of the Atomic Physics Divi 
: | sion, redesignated July 1, 1948, its present title. He is a mem- 

meet your requirements. | ber of the American Physical Society and a senior member 


of IRE. 








Over 25 years of “Know-How” in Toivo M. Liimatainen has been appointed to the staff of the 
: | Electron Tube Laboratory of the National Bureau of Stand- 

the business of Custom Transformers | ards, where he will work on the engineering and development of 
for special or individual applications. | microwave tubes. Mr. Liimatainen was previously employed by 
| Sylvania Electric Products Co., on crystal and selenium rec- 

tifiers. He is a member of IRE. 





A. C. Gable, formerly assistant engineer, was appointed 
division engineer of the General Electric’s Industrial and Trans- 
mitting Tube Division, Schenectady, N. Y. Mr. Gable joined 
the company in 1929. 


James R. Logan, a division vice-president, was appointed 
manager of manufacturing and engineering of the mechanical 
: division of General Mills. Prior to present position, Mr. Logan 


was manager of manufacturing and engineering for the home 


Wh N D | N G a A B @} 4 A 7 0 R | E Ss appliance department. 


Timothy E. Shea, assistant engineer of manufacture of the 
11 ALBERMARLE AVE. TRENTON 3, N. J. Western Electric Company, was elected president and a director 
of the Teletype Corporation, succeeding the late Clem H. Franks 
as head of the latter. Mr. Shea has had 28 years of joint serv- 
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fates one of 18 separate 
as you select the range. 


Ranges 


20,000 Ohms per Volt D.C., 1,000 Ohms per 
Volt A.C. 


Volts, A.C.: 2.5, 10, 50, 250, 1000, 5000 
Volts, D.C.: 2.5, 10, 50, 300, 1000, 5000 
Milliamperes, D.C.: 10, 100, 500 
Microamperes, D.C.: 100 

Amperes, D.C.: 10 

Output: 2.5, 10, 50, 250, 1000 


Ohms: 0-2000 (12 ohms center), 0-200,000 (1200 
ohms center), 0-20 megohms (120,000 ohms 
center). 


Size: 1234" x 10Ve" x 5%” 
Weight: 8 Ibs. 9 oz. 


Price, complete with test leads and 28-Page 
Operator's Manual 


High voltage probe (25,000 volts) 


for TV, radar, x-ray and other high 
voltage tests, also available. 


Ask your Jobber, or write for 
complete descriptive literature 


INSTRUMENTS THAT STAY ACCURATE 


A separate scale 
for every range— 


Tare hila-l i bal 


Large 5'2"' meter, 
with 18 separate, 
Vale biame tard 
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ice with Western and Bell Telephone Laboratories. He was 
awarded the Medal for Merit and a presidential citation fo 
services to the submarine forces of the United States Navy 
and an honorary degree of Doctor of Science from Columbia 
University. He is a Fellow of the Acoustical Society and IRE 





Fred G. Gronemeyer, formerly director of general engineer 
ing, was made chief engineer of Monsanto Chemical Company’s 
organic chemicals division. Mr. Gronemeyer joined the com 
pany in 1929, served successively as a construction engineer, 
development engineer and then transferred to the plastics divi- 
sion as resident engineer, and recently to director of general 
enginering. 















John T. Lucas was appointed supervisor of quality control 
and customer service for the Huntington Radio Tube Plant of 
Sylvania Electric Products, Inc. Mr. Lucas joined the firm in 
1935, was head of product engineering for all of the company’s 
plants in Pennsylvania engaged in the proximity fuse program 
during the war. Prior to his recent appointment, he was super- 
visor of product engineering at the radio tube plant, Altoona, Pa. 


Write now for your copy 


aa A 


John T. Lucas Daniel E. Harnett 











Daniel E. Harnett was made director of engineering of 
Emerson Radio and Phonograph Corporation. Mr. Harnett was 
previously chief engineer of Hazeltine Electronics Corporation 
and lately served as president of Harnett Electric Corporation, 
Port Washington, L. I. 


Lie adn 
\ 











Fred B. MacLaren has joined the Servo Corporation of 
America, New Hyde Park and Lindenhurst, N. Y., as head of 
the Servomechanisms Laboratory. During the war, Mr. Mac- 
Laren served as Officer-in-Charge of anti-aircraft fire control 
development in Frankfort Arsenal, Philadelphia, Pa. 






Kenneth G. Donald was elected president of Jack & Heintz 
Precision Industries, Inc., Cleveland, Ohio, succeeding 
Byron C. Foy who resigned as president and chairman of the 
board but will continue as a director. 






Over 4500 shapes aud sizes of name plates 
for which we have dies in stock are shown 
in this book. By choosing one of these de- 
signs you can effect a material saving. If 
you or your Engineering Department can 

. . Hotpoint, Inc., has announced the opening of their 1,000,- 
make use of it write us now for a copy of 


7 7 e 2 000 sq. ft. electric range plant at Cicero, Ill., with a rated 
Designs for Name plates”. . . Ecoa quality capacity of 600,000 ranges a year. This is part of the 20 million 


is enduring. Your request for a quotation is dollar expansion program. 


solicited — you will receive a prompt reply. Television tube plant of Sylvania Electric Products, Inc., is 
scheduled to go into production this year. Operation of new 


ETC HIN G COM PA NY Oo F AM E R ICA plant will double Sylvania’s present television tube output. 


Willis C. Toner, formerly superintendent of television tube 
1520 MONTANA STREET, CHICAGO 14, ILLINOIS, DEPT. E-11 plants at Emporium, Pa., has been appointed manager. 





COMPANY BRIEFS 





















Ristet Slenss Hiatt, ctind ob Miheastahed © Music tune Admiral Corp. completes $400,000 annex to television plant 
Plates, Dials and Panels, lithographed or screened © Etched in Chicago. Additional 66,000 sq. ft. of floor space will allow 


Metal Scales, Clock Dials, Instrument Panels, Art Noveities, an estimated increase of 20 per cent in television equipment. 
Advertising Specialities ¢ Etched Metal Panels for elevators y " : b : 
end wachitectors| wens. Formation of Fairchild Recording Equipment Corp. to com- 


; bine manufacture and sale of new magnetic tape recorder and 
SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, INDIANA | other recording and sound equipment of Fairchild Camera and 





216 ELECTRICAL MANUFACTURING 





HOW TO GET MORE OUTPUT FROM YOUR MACHINES 


4 
78 


HERE ARE 14 WAYS 
VARIDRIVES improve machine production 


1 Regulate speed of machinery to compensate for 
variation in workers’ abilities. 


2 Enable one machine to process different sizes, 
shapes, and material of product. 


3 Change rate of speed of belt, screw, bucket, 
flight, or any other type of conveyor. 


4 Control time of drying, heating, baking, cooking, 
chemical action, soaking, etc. 


5 Find correct speed for new processes or methods, 
adjusting to most efficient value. 


6 Continuously change rotary speeds to maintain 
constant surface or peripheral speed. 


7 Provide variable speeds for testing and calibrat- 
ing equipment and instruments. 


8 Vary pump capacity, pressure, or suction. 
A TIP TO THE VERY WISE: BUY VARIDRIVES 


... The miracle motor with 1000’s of speeds 
1 to 10,000 RPM Ys to 50 H.P. 


U.S. MOTORS 
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9 Adjust speed to compensate for changes in viscos- 
ity, temperature, humidity, or quantity while ma- 
terial is being processed. 

10 Maintain constant temperature, tension, liquid 
level, pressure, flow, or any other factor which 
varies when uncontrolled. 

11 Alter rate of feed of material to cutters, grinders, 
crushers, etc., depending on thickness, hardness 
and condition of equipment. 

12 Reduce set up time when changing machines to 
handle different sizes, or match speeds of ma- 
chines which must operate together. 

13 Obtain correct flow of air or gas from blowers, 
air conditioning fans, burners, etc. 

14 Correct troubles such as vibration, poor finish, 
overheating, etc., due to wrong speed. 


U.S. Horizontal and Upright Varidrive Motors illustrated 


U.S. VARIDRIVE 


Request new factful Varidriveé Bulletin 
U.S. ELE CTRICAL MOTORS Inc. 


ATLANTIC PLANT: Milford, Conn. PACIFIC PLANT: Los Angeles 54, Calif. 


District Offices: Boston 16, New York 6, Philadelphia 2, 
Pittsburgh 22, Chicago 8, San Francisco 7, Seattle 4. 





WANTED 


TOUGH JOBS 
ROUGH JOBS 


DURAKOOL steel clad mercury switches are look- 
ing for tough assignments. New design and im- 
proved method of charging with hydrogen gas 
under pressure enables these durable switches to 
do work heretofore thought impossible. Non-break- 
able, non-explosive, non-corrosive, millions of con- 
tacts, Write for technical data and specifications. 


THEY KEEP COOL UNDER PRESSURE 


EArt) 


MERCURY SWITCHES 


DURAKOOL, INC. ¢ ELKHART, INDIANA 


Canadian Representative 
Controlite Eng. & Sales, Ltd. Toronto 5, Ontario 


In fact, for nearly 50 years ESCO has successfully tackled special 
electrical problems the world over. Whatever you require in specially 
designed rotating electrical equipment — motors, converters, 
dynamotors, special DC, AC, and universal motors — ESCO 
knows the answer. Not only are our units engineered to meet 
your exact need, every unit that leaves ESCO is tested to guarantee 


satisfaction. Each and every unit is dynamically balanced and 
individually~tested under load conditions. Do not hesitate to send us 
your problem. ESCO will provide applicable data without obligation. 


ELECTRIC MOTORS + GENERATING PLANTS + GENERATORS 
MOTOR GENERATING SETS - DYNAMOTORS + CONVERTERS 


OR LLL AL, 


TAMFORD CONN 


Instrument Corp. was approved by the latter’s board. New 
corporation will have offices at 30 Rockefeller Plaza, New 
York City. 


Completion of new United States Rubber Co. building at 
Atlanta, Ga., with 100,000 sq. ft. of floor area, is expected 
ready for occupancy by the middle of November. Present 
branch at 204 Walker St., S. W., will be discontinued. 


The Hunter Spring Co., manufacturers of precision springs 
and spring products, Lansdale, Pa., announced the opening of 
their new plant at No. 1 Spring Ave. Plant contains 35,000 
sq. ft. of floor space. 


Johns-Manville multi-million dollar plant for the manufac- 
ture of asbestos electrical insulation (Quinterra) was opened 
at Tilton, N. H. Gilman H. Lowery, who has held other re- 
sponsible positions with the company, is manager. 


Completion of the Illinois Electric Porcelain Company's 
$125,000 expansion program consisting of annex building and 
kiln was announced. Increase in the company’s porcelain prod- 
ucts is estimated at 50 per cent. 


The Seth Thomas Clocks Div. of General Time Instruments 
Corp. has announced plans to transfer (about January 1) all 
assembly operations of range timers and low priced clocks from 
New London, Conn., to the main plant at Thomaston, Conn. 


Commercial production of vinyl chloride plastics resins 
was announced by Monsanto Chemical Co. It was stated that 
resin manufacture will be followed shortly with calenders to 
produce both thin and heavy gauge film (trademarked Ultron) 


Expansion program to increase plant area by 70 per cent 
at a cost of $2,000,000 was announced by Clyde Porcelain 
Steel Corp. Addition of Plant No. 3 will enable the company 
to manufacture additional products for Bendix Home Appli- 
ances, Inc., including dryers and ironers. 


ASSOCIATIONS AND SOCIETIES 


AN Standard Component List No. 5 
The Army-Navy Electronics and Electrical Standards Agen- 
cy, Fort Monmouth, N. J. have issued two sets of amend- 
ments, revisions and charts for the Standard Component List 
No. 5, constituting all changes to the list for the period 21 
July 1948 to 20 August 1948 and from 21 August 1948 to 20 
September 1948. 


Plastics Group Sponsors Consumer Education 

The Plastics Materials Manufacturers Association has cur- 
rently announced publication of a 35-page manual “How to 
Buy and Sell Plastics,” written to provide basic information 
in a popular style for the retail distributor of plastics products. 
Dissemination of such information among both retail distribu- 
tors and the ultimate consumer would be of considerable help 
in imposing standard for better design and for informative 
labeling by the manufacturer. In research, PMMA is con- 
tinuing its testing program at the Massachusetts Institute of 
Technology where with the use of specially designed equipment, 
the stress-time relationship and other properties of plastics 
materials are being investigated 

The Society of the Plastics Industry has prepared a 16 mm 
20-min sound and color film describing this development and 
research project at MIT, sponsored by PMMA. The large 
plastics machine shown in film was described in February 1948 
issue of ELecrricAL MANUFACTURING. Film is available to 
‘nterested groups. 


AIEE Appoints C. S. Rich 


Charles S. Rich, formerly secretary of technical program 
committee of the American Institute of Electrical Engineers, 
Institute Headquarters, N. Y., has been appointed editor of the 
Institute’s official publications, “Electrical Engineering” and 
“Transactions”, to succeed G. Ross Henninger who recently 
resigned. Mr. Rich joined the AIEE staff in 1930 as secretary 
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owner, this 675 1 c 
Burke Generator ne 





Door Co. at Minneapolis. It was 
reconnected from 2300 V. to 480 V. 
They report: ‘‘Burke Generator giv- 


present location, W 


ing us perfect satisfaction. We 
operate 6 nine-hour days a week at 
125% rating. As to upkeep, we have 
none’’. It is direct connected to 
Nordberg Uniflow Engine. Burke 
built is well built. Consult with 
Burke engineers. 


Burke 675 KVA, 150 r. p. m., 480 V., 3 phase, 60 
cycle Generator direct connected to 18" x 36’’ Nordberg 
Uniflow Engine. 








Burke 250 KW, 750 r. p. m., 125 V., DC GENERATOR 
driven by Burke 375 hp., 3-phase, 50 cycle, 0.8 p.f. 
open type SYNCHRONOUS MOTOR with 5 KW, 125 V. 
direct-connected EXCITER. Note bearing temperature 





Burke 250 KVA, 600 r. p. m., 220/380 V., 


3-phase, 50 le, 4 wi type, singl 
P co ball bearing AC GENERATOR. relays. Overall 188” longx47 1/2” widthx59 1/2” height. 


Burke 5 KW, 1750 r. p. m., 125 V., 40° C— 
ball bearing EXCITER. 


Burke ELECTRIC COMPANY 2311 w. 12th st. ERIE, PA. 


UNIVERSAL | SINGLE PHASE INDUCTION SYNCHRONOUS TERMINAL B.C. MOTORS M-G SETS HIGH 
MOTORS MOTORS te HP MOTORS MOTORS to 1500 HP BLOCKS te 1500 HP to 1000 Kw. M-G are 


4/S50th to 144 HP 1 te 1500 HP GEN. to 1000 Kw. 10 TYPES GEN. to 1000 Kw, 7 STD. SIZES 
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Sizes 1, 2 and 3 of Ward Leonard’s new 
Solenoid Contactors are now available 


The advantages of Ward Leonard’s re- 
cently introduced A-C Solenoid contactor 
can now be obtained in 2 and 3 pole 
combinations rated up to 100 amperes. 


All these sizes provide “Result-Engi- 
neered” features which you can’t afford 
to overlook. Let us point them out to 
you... Write for our Bulletins 4451, 
4452, 4453 and be convinced. Ward 
Leonard Electric Co., 34 South St., Mount 
Vernon, N. Y. Offices in principal cities 
of U. S. and Canada. 


ERA 


ELECTRIC COMPANY 


RESISTORS - RHEOSTATS + RELAYS - CONTROL DEVICES 
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to both the technical program committee and the committee on 
the award of Institute prizes. He is a registered professional 
engineer, and well known to electrical engineers through his 
work in processing of technical papers and preparation of 
technical programs. 


Wright Appointed Member of Engineering Council 


Dr. A. K. Wright, chief radio engineer of Tungsol Lamp 
Works, Inc., Bloomfield, N. J., has been appointed member 
of the Joint Electron Tube Engineering Council. Dr. Wright 
has been active in the standardization program of the Council, 
which is sponsored jointly by the RMA and NEMA. He is 
a senior member of the IRE. 


BOOK REVIEW 


Quality Control—Norbert L. Enrick. The Industrial Press, 
New York 13. 122 pp. $3. 

Increasing emphasis on the use of statistical quality control 
methods as a tool for improving end-product specifications in 
mass-production operations makes this book of timely interest. 
3y confining his treatment to the essentials of the subject and 
eliminating complex mathematical formulas, the author has 
succeeded in his stated purpose of providing a working guide 
for “the practical man” who may want to introduce modern 
quality control methods in his plant. 

The contents are logically arranged with the various essen- 
tial elements of the subject clearly defined and discussed. 
Fundamental principles of inspection and sampling; use of con- 
trol charts; allowable tolerances in interchangeable manufac- 
ture; use of inspection data in establishing specifications; and 
management’s function in setting up a quality control system 
are some of the chapter subjects. 

Included among the charts and diagrams are several master 
tables that provide practical sampling plans for various oper- 
ating conditions, such as continuous product, piece-parts, and 
“allowable per cent defective.” A complete chapter is devoted 
to a useful case-history of quality control installation in a 
metals working plant. The mathematical aspects are discussed 
in the two closing chapters, for those readers that wish to go 
deeper into the subject. 


Calendar of Meetings 


Nov. 4-6—National Electronics Conference, Edgewater 
Beach Hotel, Chicago. 


Nov. 8-10—1948 Rochester Fall Meeting, sponsored by 
Institute of Radio Engineers and Radio Manufacturers 
Association Engineering Department, Sheraton Hotel, 
Rochester, N. Y. 


Nov. 8-13—Annual Meeting, National Electrical Manu- 
facturers Association, Hotel Traymore, Atlantic City, 
N. J. 

Nov. 17-19—Third Annual National Farm Electrifica- 
tion Conference, Congress Hotel, Chicago. 


Nov. 26-27—Regular Meeting, American Physical Soci- 
ety, Chicago. 

Nov. 28-Dec. 3— Annual Meeting, The American Society 
of Mechanical Engineers, Hotels Pennsylvania and New 
Yorker, New York City. 

Nov. 29-Dec. 4—18th National Exposition of Power and 
Mechanical Engineering, Grand Central Palace, New 
York City. 

Dec. 5-8—44th Annual Meeting, The American Society 
of Refrigerating Engineers, Hotel Statler, Wasington, 
D..G. 


Jan. 19-21—Annual National Technical Conference, So- 
ciety of Plastic Engineers, Hotel Bellevue-Stratford, 
Philadelphia, Pa. 
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HUNDREDS OF AUTHORS 


Thanks to the cooperative efforts of hundreds 
of scientists and engineers in almost every field 
of industry, we have been able to compile a 
comprehensive new booklet about DC 200 Fluids. 


AUD 


In early 1943 glass distillation columns supplied 
the demand for silicone products. By 1944, we 
had completed a multi-million dollar plant to 
supply war time requirements. During the past 
four years plant capacity has been tripled to 
supply the domestic and foreign markets. 


We had been producing DC 200 Fluids for less 
than a year when we published a 4-page leaflet 
describing these remarkably stable silicone fluids. 
Our newest publication is a 32-page booklet 
describing some of the more typical applications 
and giving data on the more significant proper- 
ties of the DC 200 Fluids. 


This volume of information is evidence of a 
unique and useful combination of properties in the 
fluids themselves. It is proof of the ready accept- 
ance given to these basically new materials by 
scientists, engineers and technicians in almost 
every industry. They have improved the perform- 
ance of all sorts of devices by capitalizing on 
the properties of DC 200 Fluids. We, in turn, 
have gained knowledge and experience by 
giving technical assistance. 


The benefits of our years of research and expe- 
rience in producing DC 200 Fluids and in 
adapting them to many different applications 
are made available in booklet No. L-C-13. We 
hope that you will call on the technical repre- 
sentatives assigned to each of our branch offices 
for any additional information or assistance. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 

Atlanta « Chicago ¢ Cleveland «+ 
Los Angeles « New York 


In Canada: Fiberglas Canada, Lid., Toronto 
In England: Albright and Wilson, Lid., London 
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Damping 
Hydraulic 
Dielectric 
Waterproofing 


Lubricating 
Diffusion Pump 
Mold Release 


GREASES 


High Temperature 
Low Temperature 
Valve Lubricants 
Stopcock 

High Vacuum 


COMPOUNDS 


Ignition Sealing 
Antifoam A 


RESINS 


Electrical Insulating 
Laminating 
Protective Coatings 


SILASTIC* 


Molding 
Extruding 
Coating 
Laminating 
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Sizes 1, 2 and 3 


Ward Leonard a-c Magnetic Starter Is 
Small in Size, Big in Performance 


For fast, positive, dependable across-the- 
line starting of non-reversing motors, in- 
stall Ward Leonard 4110 a-c Magnetic 
Starters. 

Unit construction. Open or enclosed 
type. Accessible components. Double- 
break silver-to-silver main contacts. 
Thermal relays give overload protection. 
Local-or remote control. 

Ward Leonard Starters are “Result- 
Engineered.” By modifying a basic de- 
sign, Ward Leonard can give you the 
results of a special .. . for the cost of a 
standard. 

Write for Bulletin 4110. Ward Leonard 
Electric Co., 34 South St., Mount Vernon, 
N. Y. Offices in principal cities of U. S. 
and Canada. 
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ALLIED POWER RELAYS 


FROM SINGLE-POLE TO FOUR-POLE 


TYPIFY ALLIED VERSATILITY 


3-POLE & 4-POLE 
“PO” TYPE RELAY 


This medium power 
relay is supplied with 
contact arrangements up 
to 4-pole double-throw. 
Standard silver contacts 
rated at 15 amperes for 
24 volts DC or 110 volts 
AC non-inductive. Coil 
rating 2.5 watts up to 
112 volts DC and 10.5 
volt-amperes up to 230 
volts AC. Dimensions: 3- 
pole 2-1/4” x 1-7/8" x 
1-5/8”. 4-pole 2-1/4” x 
1-7/8” x 2-3/16". 


SINGLE-POLE 
““AS’’ TYPE RELAY 


This small, light-weight po- 
wer relay is suppli with 
single or double-throw contacts. 
Standard silver contacts rated at 
5 amperes for 24 volts DC or 
110 volts AC non-inductive. 
Coil rating 1 watt up to 95 
volts DC and 3.5 volt-amperes 
up to 230 volts AC. Dimen- 
sions: 1-3/8” x 1-5/8” x 15/16”. 


DOUBLE-POLE 
BO" TYPE RELAY 


This all-purpose power 
relay is supplied with 
single or double-throw 
contacts. Molded insula- 
tion throughout. Standard 
silver contacts rated at 15 
amperes for 24 volts DC 
or 110 volts AC non-in- 
ductive. Coil rating of 2.5 
watts up to 112 volts DC 
and 4.5 volt-amperes up 
to 250 volts AC. Dimen- 
sions: 1-7/8" x 1-13/32” 
x 1-5/8”, 


NEW RELAY GUIDE 
oe folder shows 24 sm a 


npact Allied Relays with a 


detailed table of 
, ons 
ING specitica 


"aa a tela YOUR tats 


ALLIED CONTROL COMPANY, INC. 


2 EAST END AVENUE, NEW YORK 21, NEW YORK 
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For electrical components — from the smallest coils and 
condensers to magnetos and large relays — wherever you 
require Varnished Paper insulation — use flexible Irvington 
Varnished Papers. Choose from a variety of types and 
thicknesses adaptable to every varnished paper need. 

By specifying Irvington Varnished Papers you benefit 
from 40 years of experience in developing and manufac- 
turing varnished insulations. Base papers must meet rigid 
specifications before acceptance for varnishing—low acidity 

asain lsicinae — uniform thickness — tensile strength — resistance to tear- 
used as layer insulation for ie ing. Papers are coated with Irvington Insulating Varnishes 
condensers, magnetos, igni- mAb }::.. for high dielectric strength, resistance to heat, oil and mois- 
tion and induction coils; : _— . “ . mi : 
available in 2 or 3 ply rolls RS a ture. Special care in coating assures a varnish film that is 
if required. Heavier paper ae smooth, even and free from pinholes. 
—— a errs: Write today for test samples of Irvington Varnished 
meth. Papers. Specify types and thicknesses from the list below 
at left. Papers are available in full 36 inch width or tape 
rolls, or in sheets. 


=| IRVINGTON 


Condenser Tissue . ° .00075” to .002” 

Kraft Papers . §, nots a 00125” to .020” 

Bond Papers . 10015" to 006" Varnish ¥ Insulator Company 
Red Rope Paper .007” to .015” 

Asbestos Papers 007” 0.030" paw: Irvington 11, New Jersey 
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Authorized distributors in: Baltimore; Bluefield, W. Va.; Boston; Charlotte; Chicago; Cleveland; Dallas; Denver; Los Angeles; 
New Hartford, N. Y.; New Orleans; New York; Philadelphia; Pittsburgh; St. Lovis; San Francisco; Seattle; Hamilton, Ontario, Canada. 
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MAGNETIC OSCILLOGRAPH 
Mfd. by The Brush Develop- 
ment Co., Cleveland, Ohio 
Chart driven by 
YAZ Synchronous Motor 


ROTATING ADVERTISER 
Mfd. by Smaller Plants Agency 
Euclid, Ohio 
Driven by PYAZ Motor 


TYPE YAR TYPE YAR (feet) TYPE YAJ-KYAJ 
* 2800 RPM * 2800 RPM * 3600 RPM (sync. 
t .10-.65 Ib.-in, t .10-.65 Ib.-in. t .01-.05 Ib.-in. 


@ Gear Reductions * Full Load Speed 


DESK FAN 
Mfd. by LeJohn Mfg. Co., Inc. 
Huntington, West Virginia 
Powered by DYAB Motor 


SAFTOY ELECTRIC ENGINE 
Mfd. by Saftoy, Inc. 
Chicago, Illinois 
Powered by DYAB Motor 


YPE PYAZ 
© 7.2:1-1,333,800:1 10-83 RPM 
Max. torque 100 Ib.-in. —¢ 2.5-50 Ib.-in, 
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There are Two 


Sides to Our Story... 


tI 


AND TO GENERAL PLATE LAMINATED METALS 


Both Mean Performance 
and Economy To You 


Base metal, steel, copper, 
nickel, etc. 


GENERAL 
PLATE LAMINATED 
METALS are made by per- 
manently bonding, under tons of pressure, a 
thin layer of silver to a thicker inexpensive base 
metal. This gives you metals that are not only less 
expensive than solid silver but are stronger, harder 
and more serviceable for better performance. 
The silver, or other precious metal, pro- 
vides better electrical conductivity or 
corrosion resistance ...the base metal 
cuts your costs way down. In addition, 


411 FOREST STREET, 


this combination is easier to solder, braze or spot 
weld...can be fabricated into parts more easily... 
gives long-lived service. 

General Plate Laminated metals are available in 
sheet, wire and tube with the silver on one side, 
both sides. Inlaid stripe, elevated stripe and 
edgelay materials for economical contacts are 
also available. Write for complete information 
on the General Plate story. 


GENERAL PLATE DIVISION 


of Metals and Controls Corporation 


ATTLEBORO, MASSACHUSETTS 
1-548 


50 Church St., New York, N. Y. © 205 W. Wacker Drive, Chicago, Ill. e 757 W. Third St., Mansfield, Ohio ¢ 36 Eastern Ave., Pasadena, Calif. 
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“Standardization of motors and parts is most important to 
our company,” says Mr. J. C. Johnson, President of the 
S. T. Johnson Co., of California. “Our burners can be made 
in several sizes and types without changing the motor size 
or application, even when making improvements and new 
models. Standardization,” continues Mr. Johnson, ‘“‘means 
lower production and inventory costs for oil burner manu- 
8 C, dahesen; Seeiiene . facturer and distributor or dealer. The user also saves again 


S. T. Johnson Co. and again when service or renewals may be required.” 
Oakland, California 


More for your money with STANDARD 72) Fractional-Horsepower MOTORS 


GENERAL ELECTRIC is now producing definite- purpose are applied. Ask your local G-E office for Bulletin GES- 
motors, such as oil-burner motors, jet-pump motors, 3565 or write Apparatus Dept., General Electric Company, 
hermetics and the others shown below, as well as 11 Schenectady 5, N.Y. 

types of general-purpose motors. These are being made 
in standard designs. Ratings, performance standards, 
dimensions, and special features (such as type of en- made it necessary for General Electric to adjust its prices 
closure, bearings, etc.) follow the standards worked upwards in June of this year. However, prices on frac- 


Lower Prices are Proof. Increased production costs 


: : ; tional horsepower motors are still 5% lower than they 
out by the National Electrical Manufacturers Associa- were in December, 1947 due to two successive price re- 


tion in conjunction with your industry associations. ductions this year both of which were direct results of 
Thus, you get all the advantages of standardization and the standardization program. With fewer motor types to 


build, G.E. has been able to concentrate on those motors 
—over 1600 G-E standard motors to choose from. most widely demanded. The resulting savings are passed 


° . > , 7 5 > i , h- 
A Recent Bulletin You'll Want. A brief, but concise — eee seanemmaatiaadin alate teeta 
G-E bulletin tells what the standards are and how they 


Unit-Bearing Fan Washing Machine Oil Burner Machine Tool Gas Pump Hermetic Refrigeration 
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STANDARD 


This compact, clean-lined oil-burner motor is a splendid ex- 
ample of small-motor standardization. A standard fractional- 
horsepower motor designed specifically for use on domestic oil 
burning equipment, it gives the burner manufacturer a// the 
special features he needs. 


Compactness plus the two-lug flange mounting (NEMA 
standard) with concealed through bolts help give the heating 
plant a trim, modern appearance. 


Positive protection from harmful overloads is assured by a 
built-in, manual reset Thermo-Tector. 


Quiet operation and long service life are obtained by the 
use of split-phase design. Split-phase motors are simple in 


oil Burner MOTORS 


construction ; they have no brushes or commutators. They give 
many years of service with a minimum of maintenance. They 
are very quiet in operation. 


Rigidity combined with light weight results from the use of 
welded, rolled-steel stator-frame construction. 

General Electric oil burner motors are available in ratings of 
1/12, 1/8, and 1/6 hp for operation on 115 or 230 volts, 60- 
cycle a-c. Full load speed is 1725 rpm. They are also available 
in ratings of 1/8 and 1/6 hp on 115 or 230 volts, 50-cycle a-c. 
Full load speed of these motors is 1425 rpm. All G-E oil- 
burner motors meet the requirements of the Underwriters’ 
Laboratories, Inc. for this service. For further information call 
your nearest G-E field othice. 


GENERAL @@ ELECTRIC 


Belted Fan Coal Stoker Jet Pump 
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Shaft-Mounted Fan 


Sump Pump General Purpose 





Boon to Product Designers 


STARTLING NEW DESIGN EFFECTS 
OFFERED BY PLATED METAL 
PATTERNS AND FINISHES 


Product designers are “going to town” on eye 
appeal and economy with the wide selection of beau- 
tiful plated metal patterns and finishes offered by 
American Nickeloid. 


Finished raw materials — ready made for forming 
and assembly of the finished product — are seen in 
a startling variety of plated steel, brass, aluminum, 
copper and zinc. Bright and satin finishes in eye- 
catching stripes, crimps and corrugated patterns. 
Lacquered finishes to preserve the lustrous surface of 
brass and copper coated metals. Optional MAR-NOT 
coating to protect metal finishes during severe draw- 
ing and forming. Every plated metal pattern beauty- 
tailored to glamorize a thousand products — and as 
durable as it is attractive. 


But there’s more to the story than beauty and 
durability. Nickeloid metals plated with nickel, 
chrome, brass and copper SAVE MONEY. By pur- 
chasing pre-finished metals, manufacturers save the 
costly steps of plating, polishing, and refinishing. 
Because they are easily stamped, formed and drawn 
— can be successfully soldered, riveted, spot welded 
— they’re ready to take the shape of the finished 
product when you buy them. 


Available in flat sheets or coils, plated on one or 
two sides, Nickeloid metals come in many gauges 
and tempers. Write today for the new Nickeloid 
Metal Fabrication Handbook, your index to greater 
sales with modern metals. 


AMERICAN NICKELOID COMPANY 


PERU 3, ILLINOIS 


YR 
UJ 


7 i SS 

PS 
Every one an eye-catcher, these Nickeloid Metal patterns are ready 
for fabrication into a variety of products. 


PRE-FINISHED METALS WIDELY USED 
IN CLASS MERCHANDISE 
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AMPLEX-OILITE has experienced 


% 


n Executive 


e, 
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Our metal powders, par- 


ticularly iron powder, are 
produced essentially from 


by-product materials. 


OILITE FinisHep MACHINE PARTS 


With the shortage of castings, stamp- 
ings and forgings, manufacturers look to 
Amplex for OILITE finished machine parts, 
from metal powder, replacing those ma- 
terials. Very frequently Amplex furnishes 
OILITE finished machine parts, through 


powder metallurgy, at a saving. Other 
advantages of OILITE parts are short tool 
up time, quick delivery, improved appear- 
ance, and the incorporation of details 
of design not machinable by production 
machine tools. 


Send your blueprints to Amplex Field Engineer or the Home Office. Address Dept. B. 


AMPLEX MANUFACTURING CO. wicuicas 
Diuision of Chrysler Corporation 


BEARING DEPOTS IN PRINCIPAL CITIES 
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FIELD ENGINEERS AND OILITE 
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ON’T just take a quick look 

at the worn brush stub as it 
comes from a machine and make 
a snap judgment as to the length 
of the replacement. 

If you do, you’ll soon have your 
inventory clogged with a variety 
of odd brush lengths. This means 
extra bins for storage, extra en- 
tries in your books, more compli- 
cated ordering, and more difficult 
maintenance. 


Motors and generators are de- 
signed to use brushes of a certain 
carefully predetermined length. 
Shorter brushes wear out too soon. 
Longer brushes may throw the 
brush-spring pressure off center 
and cause faster initial wear. Use 
the lengths recommended for the 
equipment and you can’t go wrong. 
And be sure to use “National” 
Carbon brushes. They are the best 
you can buy! 


Write for free copy of 24-page booklet titled, “ Standardization of Carbon, 
Graphite and Metal-Graphite Brushes for Motors and Generators.” Address 
your nearest division office of National Carbon Company, Inc., Dept. EM. 


The term “National” is a registered trade-mark of 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation UCC 


30 East 42nd Street, New York 17, N.Y. 


Division Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 


HOW BRUSH 
STANDARDIZATION PAYS: 


. Permits buying in more eco- 
nomical quantities 


. Fewer small orders—with sav- 
ings in bookkeeping, billing, 
and accounting 


- Less money and space tied up 
in brush stocks 


. Less time needed to handle stock 
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JowDALLuRGY* should be considered 

when you need volume production 

of many small metal parts. Savings 

through reduced labor and machining 

costs often run as high as 50%. Frequently 
the product is improved. 

Stokes Advisory Service is confidential, 
resourceful . . . offers experience gained 
throughout the history of Powdallurgy as 
ascience. Stokes engineers work with design 
engineers in the planning of punches and 
dies, and the adaptation of equipment to 
insure production of only what is practical, 
economical, and profitable. 

Choice of equipment, if Powdallurgy 
is the proved answer to your problem, is 


made from the complete Stokes line of 
Powder Metal presses. There is no com- 
promise between what you need and what 
Stokes offers, for Stokes makes every type 
of Powdallurgy equipment. 

For detailed information on your Pow- 
dallurgy problems and possibilities write 
F. J. Stokes Machine Co., 5996 Tabor 
Road, Philadelphia 20, Penna. 

Stokes makes Plastic Molding Presses, 
Industrial Tablet Machines, Pharma- 
ceutical equipment, Vacuum Pumps 
and Gages, High Vacuum Sout te 
equipment, Water Stills, Vac- f 
uum Metal-Coating equip- fay 


ment, Special Machinery. ts 


*Stokes’ word for the theory and practice of making 
finished solid products from metal powders. 
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What metal would WW7 have chosen 
for this job? 


The company was Rite-Heat Products of 487 North 
Prairie Avenue, Hawthorne, California. 

The problem was to design a steam-electric iron... 
one that would do an excellent job, yet be easy to buy. 


But...as often happens in engineering...a small part 
of the design proved to be a big headache. The trouble 
spot was the tubing used to carry steam to outlets at 
the toe of the iron. 

From many years of experience in the laundry and 
dry cleaning fields, Rite-Heat engineers knew that this 
tubing had to be four things: 


1. Readily workable to withstand the considerable 
bending required. 


. Corrosion-resistant to prevent formation of rust or 
corrosion by-products that might stain fabrics. 


. Heat-resistant to permit casting directly into the 
aluminum sole plate. 


. Economical so that the iron would not have to be 
priced out of the most extensive market. 


The first metal tried did only a fair job. For although 
it was rustless and economical, it developed a corrosion 
film that stained fabrics. Also, when defective castings 
were encountered, this tubing could not be salvaged 


EMBLEM aed iia 
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Section through aluminum sole plate 
of steam-electric iron made by Rite- 
Heat Products, 487 North Prairie 
Avenue, Hawthorne, California. The 
tubing is Bundyweld “L” Nickel, 
chosen because of its workability, 
resistance to corrosion, and high 
melting point. Two feet of 3/16” 
O.D. by .028” wall tubing are 

used in each iron. 


because its melting point was too close to that of the 
aluminum sole plate. 


Finally, Bundyweld “L”* Nickel tubing was tried, 
and found perfect for the job! “L” Nickel’s ductility 
was more than sufficient to withstand bending...it was 
unaffected by steam...its melting point was so much 
higher than aluminum that tubing could be reclaimed 
from defective castings merely by immersing the entire 
unit in molten aluminum. And Bundyweld “L” Nickel 
tubing was economical in price. 

Nickel serves the Rite-Heat in still another way... 
Monel*, a high-Nickel alloy, was selected for the safety 
valve that protects the steam coil in the event of 
clogging. The choice was natural, for Monel is stronger 
than carbon steel and highly corrosion resistant. 

If you would like to know how the versatile INCO 
Nickel Alloys have helped other manufacturers solve 
difficult problems—send for “66 Practical Ideas for 
Metal Problems in Electrical Products.”’ This lavishly 
illustrated booklet will make a valuable addition to 
your reference files. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 


R'’*MONEL + “*KR"’* MONEL « INCONEL® + NICKEL « “D’’* NICKEL » ““Z"" NICKEL 





IT’S NEW 


a VALUABLE 


Ce 


"PRES 


.-eThe Most Complete Full Color 
Guidebook on Decal Nameplates Ever Published 


Manufacturers! Executives! Meyercord, world’s 
largest producer of decalcomania, offers this brand- 
new “Mark-It’’ Manual on Decal Nameplates /ree. 
Twenty full-color pages. New Decal developments. 
New application techniques. Information vital to 
every business. This handy reference book shows 
how America’s leading products are Decal-marked 
by Meyercord—to save time labor, material . . . to 
provide colorful brand recognition . . . permanent 
product identification with nameplates that se//! 


Executives! 


WRITE FOR YOUR COPY TODAY! 


The new Meyercord ‘‘Mark-It’’ Manual on Decal Name- 
plates is available to all executives, FREE. No obligation. An 
invaluable handbook. To obtain your copy, simply write on 
your business letterhead. Please send inquiries to Dept. 7-11. 


The new ‘“Mark-It’’ Manual shows hundreds of 
durable, washable Meyercord Decals. Nameplates, 
trademarks, instructions, charts, diagrams. . . all 
sizes, colors, designs. Application is simple at 
production line speeds on all basic product 
surfaces, curved or flat—on metal, glass, wood, 
china, plastics, leather, rubber, crinkle—even on 
poultry. Tells how and where leading manufac- 
turers use Meyercord Decals, for lasting adhesion 
despite vibration, acid, fumes, hard use and wear. 


andor Mambo thegrapshicTachaucal fr 
Skee MEYERCORD @. 


World's Largest Ducal Manufacturer 


5323 W. LAKE ST . CHICAGO 44 ILL 


ADVERTISE © IDENTIFY « DECORATE e¢ WITH MEYERCORD DECALS 
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You can’t keep it tight 


You can wrench a nut down tight on its bolt. You specify Kantlink spring washers on every bolted 
can drive a spike right through the nut and bolt, construction. 

or you can weld it so it can’t budge—but the other Expanding spring power retards initial wear, 
parts of your bolted assembly will wear loose then compensates for later wear, holding all 
unless you use a spring washer which expands parts tight longer. 

as inevitable wear occurs. A strong spring does it—nothing else can. 


So with or without a nut locking device always Write for descriptive folder today. 


Originators of KA the eB spring washer 


THE NATIONAL LOCK aie COMPANY 


Newark 5, New Jersey Milwaukee 2, Wisconsin 
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OW DIRON 


Sintered Iron Parts and Bearings 
"For Better Machines and Appliances'' 


Proven by many years of use in widely 
diversified classes of production, espe- 
cially on heavy duty installations where 
tensile strength is an important factor. 
Whether the bearing or part is simple or 
intricate 'Powdiron" is adaptable to the 
majority of applications. 


Die-Formed to Final Shape. 

Close Tolerances—No Machining Necessary. 
Greater Strength for Shock Loads. 

Low Initial and Installation Costs. 

Long Life Without Attention. 

Insurance Against Lubrication Failure. 


"Powdiron" Sintered Iron Bearings and 
Structural Parts provide design engineers 
with a wide range of engineering flexibil- 
ity and adaptability. 


The choice of numerous distinct iron 
powder compositions, with scientifically 
controlled constituents, broadens the 
adaptability of 'Powdiron", successfully 
meeting the exacting requirements of 
thousands of widely varying applications 
—in the construction, operation and 
maintenance of "Better Machines and 
Appliances." 


Save production time and tool costs—write for a copy of the "Powdiron" Size List of Dies on Hand in 
standard shapes. Tools for Hundreds of Thousands of Sizes are available. Also ask for "Powdiron" 
Bulletin, with material specifications and Installation Bulletin. Please use your business stationery. 


BOUND BROOK OIL-LESS BEARING COMPANY «; S&tablished 1883 


Metal Powder Products Since 192! 
Main Office and Plants: Bound Brook, New Jersey * Branch 1255 Book Rat ees Detroit 26, Michigan 
Sales and Service Representatives: Ritchie Engineering Company, 3509 Irving Avenue, South, 

Atles Brass Foundry, Inc., 1901 Santa Fe Avenue, Los Angeles 2!, California * In Canada: Dominion Bearings, Ltd., 272 Van Horne Street, Toronto 


A 
“BOUND BROOK" 
PRODUCT 
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* Manufacturers of 


Minneapolis 8, Minnesota 


Harnessing 100 Horses for a 


This giant 1,600-ton Ajax solid frame Forging Press 
produces highly accurate differential ring gear blanks 
and many other types of multi-stage forgings. 
9 V-Belts transmit the power from a 100-h. p. motor. 


V-Belts have the extra 
processe 
treng 


All standard Dayton 

Fortified Cords. ..Doy . 
ossible minimu 

ars “ the complete story, 


ton's specially PF 
stretch, maximum § 
write today for 


life! Fo 


Transmitting the power from a 100-h. p. motor to 
the flywheel of this forging press is a perfect exam- 
ple of the superiority of Dayton V-Belt Drives. 
Here, maximum drive efficiency, rapid re-acceler- 
ation after flywheel slowdown, continuous opera- 
tion and compactness of the drive are advantages 
the designer desires. 

And he gains them all with Dayton V-Belt Drives. 
First, Dayton V -Belts are the most efficient method 
of transmitting power known. They withstand the 
stresses and strain of sudden starts, stops and shock 
loads. They transmit full power, fast. They flex 


Dz 
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strength of Raytex 


d Rayon cord 
th and longer 
Booklet A-469- 
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around the pulley easily, without heating. And 
they save space by permitting the use of shorter 
centers, smaller pulleys. 

Made with super-strength Raytex Fortified Cords, 
Dayton V-Belts offer minimum stretch, maximum 
strength, longer life. They are unaffected by oil, 
heat or abrasive conditions. No matter what your 
power transmission problem, there is a Dayton 
V-Belt Drive that will solve it perfectly. Dayton 
Power Transmission Specialists stand ready to help 
you at any time. Write or phone The Dayton Rubber 
Company, Dayton 1, Ohio, today. 


im lckwaleplapezic 


THE MARK OF TECHNICAL EXCELLENCE IN NATURAL AND SYNTHETIC RUBBER 





PRODUCT IMPROVEMENT THROUGH BRIDGEPORT 
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ENGINEERING ALLOYS 


Heavy duty, multiple-circuit, positive 
action lever switch with frame, position- 
ing cam and shaft of brass, and phos- 
phor bronze spring contact arms 
Courtesy Donald P. Mossman, Inc., 
Chicago, Illinois. 


BRIDGEPORT'S SPRING ALLOYS 


FOR SURE CONTACT AND LONG SERVICE 


Good design in electrical devices must be 
seconded by the use of dependable mate- 
rials if improved performance is to be 
assured. 

This is especially true of vital spring 
parts for electrical contacts, whether they 
are called upon to maintain constant 
pressure for contact over long periods or 
to endure millions of flexing cycles. Serv- 
ice requirements are a first consideration. 
Will the alloy resist fatigue, wear, arcing 
and corrosion? Has it the necessary resili- 
ence and conductivity? 

The suitability of the alloy from the 


standpoint of fabrication is important, 
too. Can it be stamped, bent and formed, 
electroplated, soldered or welded? 
Bridgeport produces a number of fine 
spring alloys, closely controlled in com- 
position and processing to develop the 
special properties required by a wide 
range of electrical and mechanical appli- 
cations. In developing new or improving 
existing products, it will pay you to inves- 
tigate the many Bridgeport spring alloys 
available. Contact the nearest Bridgeport 
office and write for your copy of the 
128-page Technical Handbook. 


Mills at Bridgeport, Connecticut and Indianapolis, Ind. 


s a BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONNECTICUT « Established 1865 


In Canada—Noranda Copper and Brass Limited, Montreal 


BRIDGEPORT BRASS 


BRASS - BRONZE - COPPER - DURONZE—STRIP - ROD - WIRE - TUBING 
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MORE THAN 50 GRADES OF G-E TEXTOLITE LAMINATED PLASTICS ARE AVAILABLE 


| 


$—p + ++ 4—4 
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G-E Textolite grade No. 11500 
is used extensively in heavy-duty 
motors where high temperatures 
and high mechanical stresses 
have caused complete disintegra- 
tion of cellulosic slot armor in- 
sulation. It is composed of cotton 
cloth and a phenolic resin and 
was developed for use as slot 
insulation for those applications 
that require a semifiexible ma- 
terial having a smooth, hard, 
glossy surface. It is made in 
thicknesses of 0.007 in., and 
0.012 in. 


TAKE YOUR PICK 


G-E Textolite grade No. 11500 was developed to 
reduce insulation maintenance costs on heavy-duty motors. 


TEXTOLITE LAMINATED IS SUPPLIED 
IN FIVE FORMS 


However, it isn’t the only grade of Textolite manufactured. 
There are more than fifty grades available, and EACH has 
an INDIVIDUAL COMBINATION of properties. 

Some grades excell in heat resistance, some in dielec- 
tric strength, others in loss factor. And you need this large 
assortment to select from if you want to produce your 
products in the most economical and satisfactory way. 

Then, too, these many grades of Textolite are supplied 
in five different forms. Again you get a choice which can 


SHEETS, TUBES, AND RODS 
—These standard shapes 
are available in thousands 
of sizes. Up-to-date manvu- 
facturing methods facilitate 
quick deliveries 


FABRICATED PARTS—G.E. 
has modern fabricating 
equipment to machine Tex- 


















tolite laminated plastics 


parts to your own specifi- 


pay you dividends in a ways. Plastics Division, Chem- 
Electric Co., Pittsfield, Mass. quilans, 


ical Department, Genera 


GET THE COMPLETE STORY! properties, fabricating instruc- 

: tions and detailed information 
Send for the new bulletin G-E — ahout the five forms of Textolite. 
TEXTOLITE LAMINATED fill in and mail the coupon be- 


PLASTICS which lists grades, low for your free copy. 


MOLDED-LAMINATED 
PARTS—Textolite is custom 
molded directly to shape. 
Molded laminated products 
are among the strongest 
plastics parts produced. 


esr see weet ew ew SB ee eee ee ee ee 


' 
1 PLASTICS DIVISION, CHEMICAL DEPARTMENT 
' GENERAL ELECTRIC COMPANY (BC-11) LOW-PRESSURE MOLDED 
' ONE PLASTICS AVE., PITTSFIELu, MASS. PARTS — Extremely large 
‘ ‘ ‘ i d i i Textoli 
' Please send me the new G-E Textolite laminated plastics bulletin. euiiiaecaadideamae 
i N by the low-pressure lami- 
i ame SE ee ee a ' ne ee nating process. 
' Firm vsibchiiedl tabla cect lanlaibialgiciil tates :s<nqpeanielastieinnidtstsiuitaibidiiigltiaa 
Add POST-FORMEDLAMINATES 
Fe rer erpstienen teacenarlivehinaesnieral mmelnsaiecmniieanidinianetninmtraltante —Sheets of Textolite lami- 
* Ci P nated plastics are custom 
i ity w-seensees SUALE. «n-ne seeeeeenereneeenee eens formed into simple shapes 


by this very inexpensive 


‘GENERAL @ ELECTRIC = 
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FROM ROD STOCK 
TO SUPPORT BLOCK 


That smooth cylinder of Taylor Phenol Fibre 


\ 







pictured above doesn’t appear very complex. 





But with a few deft motions in the machine 






shop, it becomes the hinge support block 





shown below . . . intricate, carefully engi- 






neered, highly specialized. 





Sheets, rods, and tubes of Taylor Laminated 





Plastics, in various formulations, are serving 





industry in more ways every day. Their ma- 





chineability is a paramount factor. 





For a dependable source of supply for Phenol 





Fibre, Vulcanized Fibre, or special laminates 





. . get in touch with Taylor. For fabricating 





service, too . . . with on-schedule deliveries 






. depend on Taylor. You'll get the kind of 





service that eliminates production headaches. 





As a starter, send a sketch or blueprint today. 





We'll tell you exactly what we can do for you. 


TAYLOR 
ErBRE 


COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE « VULCANIZED FIBRE 
Sheets, Rods, Tubes, and Fabricated Parts 


NORRISTOWN, PENNA. 
Offices in Principal Cities « Pacific Coast Plant: LA VERNE, CAL. 


























aH 
Rising Time Costs 

with 
Solder Pre-Forms 


Eliminate time-consuming manual solder oper- 
ations in your assembly processes. Pre-formed rings, 
washers, discs, pellets, squares, etc., complete with 
flux, save time, trim labor costs, insure cleaner, more 
uniform, sturdier bonds. We meet your specifications 
| in the widest variety of solder alloys. Consult with us 
| on any solder or brazing problem. 


(Literature on Request). 





| 
| Joe canr Yea ice 
| Dept. D, Summit, N. J. 






DUTY ELECTRIC COMPANY 








rr a 
You get better 
regulation with 
properly designed 


eg Coin Circuit 
ov TRANSFORMERS 


CHECK THESE FEATURES 
Extremely good reg- 
ulation at low power 
factor. 





Rugged mechanical 
Construction. 


Oversize terminals 
permanently attached 
to the coil during 
winding process. 


Slotted mounting 
feet for flexibility 

in mounting. 
Regulation curves for various 


sizes of transformers and complete 
engineering data are available. 


ry ne. 


dey 


This transformer is designed for 
use in circuits to operate such de- 
vices as magnetic contactors, re- 
lays, solenoids and other devices 
having high inrush currents at low 


power factor. Special designs can 
be supplied to meet your individ- 
val requirements. Eight sizes are 
available from vs to 5 KVA. Write 
for complete details. 


HEVI DUTY ELECTRIC COMPANY 
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99%, Personalized Readership 
among the Engineers, Designers 
and Executives responsible 
for the development of all 
electrically operated machines, 
appliances and equipment, 
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Jesigners of a feather 
are brought together! 


You may see little “family resemblence” in the products shown above... a 
typical few of the hundreds of different machines, appliances and equip- 


ment which are designed by readers of ELECTRICAL MANUFACTURING. 


Yet all of these products have something in common. All are electricul 
in their operation or use! Motor power, control, heat, light, electronics, or 
other electrification means are basic factors in their development, are indeed 
the very core of their performance. 


Designers of electrically operated products have a fundamental interest 
in the electrical characteristics, as well as the related mechanical character- 
istics, that must be built into their machines, appliances or devices. 

It is through these common interests that ELECTRICAL MANUFAC. 
TURING is able to weld into a single market unit the makers of such a 
diverse group of products as are pictured above. 

ELECTRICAL MANUFACTURING focuses editorially on those special 
design problems that are inherent to all electrically operated products/ 







Reader interest, cultivated along such definite lines, naturally strikes a 
high level. And that interest carries through the advertising pages which 
post the designer on new developments in materials and metals, elec- 
trical and mechanical parts, equipment and finishes . . . things he 
must specify for his own product fabrication. 


THE GAGE PUBLISHING COMPANY 


1250 AVENUE OF THE AMERICAS, NEW YORK 20, N. Y 


DEPENDABILITY 


NC aes 


To insulate magnet wire so that it will 
give long, dependable, satisfactory 
service, all you have to do is to pur- 
chase the finest silks, cottons, nylons, 
glass and celanese. Wrap these insu- 
lations in precise layers around a metal 
core drawn to tolerances of specified 
exactness and you have a really high 
grade magnet wire. 


At Wheeler Insulated Wire Company, 
in Bridgeport, we’ve been doing this 
since 1905. Users of Wheeler Insulated 
Wire products have come to recog- 
nize our magnet wire as being of good 
basic design and engineering, made by 
skilled workmen and subject to rigid 
inspection. They know these quali- 
ties are to be found in every pound of 
magnet wire they purchase from us. 
The Wheeler Insulated Wire Com- 
pany can place at your disposal a staff 
of experienced wire engineers. Let us 
help you with your wire problems. 
There’s no obligation for this service. 
Write today for complete information. 


THE 


WHEELER 


INSULATED WIRE CO., INC. 


DIVISION OF THE SPERRY CORPORATION 
1211 WASHINGTON AVENUE 
WATERBURY 91, CONNECTICUT 


MAGNET WIRE ¢ COILS © BALLASTS 





oo 


Callite on all 4 


~ consistently accurate assemblies 
~ compact design 
~ low-cost production 


~ on-time deliveries 


The assembly shown above consists of a tungsten disc 
brazed to a nickel plated steel arm. Room for adjustment 
in the final assembly was insignificant. Hence, accuracy of 
microscopic proportions was important . . . accuracy that 
had to be maintained over the entire production run of 
many thousand. 


That's why Schick Shaver selected Callite! 


You too, as Schick did, may check the “high cost of cor- 
porate living’ by consulting with our engineers on your 
contact problems. Possibly, our exten- 

sive manufacturing facilities and years 

of metallurgical experience may point 

to more economical procedures. Your 

inquiries are invited. Contact Catalog 

No. 152 free on request. 


Callite Tungsten Corporation, 547 
Thirty-ninth Street, Union City, New 
Jersey. Branch offices in Chicago and 
Cleveland. 


Screws, rivets, com- 
posites, inlays or 
special forms, in 
tungsten, molybde- 
num, silver, plati- 
num, palladium and 
alloy combinations 
of these metals. 
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ANY WAY YOU LOOK AT IT... FEDERAL NOARK Motor Starters cut maintenance costs! 
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BALL BEARING ACTION insures smooth operation, prevents, 
failures in the Federal NOARK Motor Starters. The only moving 
part, a solenoid, rides on ball bearings—right where they count! 
Mechanical trouble can’t develop . . . breakdowns can’t happen! 


Instantaneous choice of manual or automatic posilive reset. 


| ud e Simplified RESPONSIVE ELEMENT 
e Immediate CONTACT RENEWAL 
e Instant COIL REPLACEMENT 


Federal | 


of Executive Offices: $0 Paris Street, Newark 5, N. } 
0, Wi, rd Vest Plants: Hartford, Conn., Newark, N. J., 
St. Louis, Mo., L. 1. City, N. Y. 
SALES OFFICES HN PRINCIPAL CITIES 


Federal Electric Products Company, Manufacturers of a Complete Line of Electrical Products including Motor Controls * Safety Switches 
Service Equipment * Circuit Breakers * Panelboards * Switchboards + Bus Duct 


NOVEMBER 1948 243 





ELECTRIC “HOT BLADE” 
WIRE STRIPPER 


“LEVER TYPE” CABLE 
AND WIRE STRIPPER 


. "BENCH TYPE” 
WIRE STRIPPER 


ELECTRIC “ROTARY TYPE” 


“E.2” FOOT OPERATED WIRE STRIPPER 


WIRE STRIPPER 


There’s an 


IDEAL STRIPPER 
for Every Type of Wire 


Whether it’s cotton, silk, synthetic (plastic), rubber, 
glass or asbestos covered ...the wire you use can 


NATIONAL 


MOLDED PRODUCTS, INC. 
ST. MARYS, PA. 


ee eR 


SELF LUBRICATING BEARINGS 
STRUCTURAL PARTS 
CAST BRONZE BUSHINGS 
AND BEARINGS 


MADE TO CLOSE TOLERANCES 


Specially Designed 
For High Current Applications 


be stripped faster and better with an Ideal Wire | 


Stripper. 


Available in power, hand and foot operated | 


models, the complete Ideal line provides a stripper 
for every requirement—for quick, clean stripping 
of single or parallel conductors... rectangular, 
round or flat...solid or stranded wires. 


Each model is designed for a specific job and | 
built for easy, cost-cutting operation on intermit- | 
tent or volume production. Ask your Wholesaler | 
for full details and prices. Tell him your produc. | 


tion requirements and submit samples of the wire 
you use; he will see to it that Ideal engineers make 
recommendations on the stripper best suited to 
your needs. — IDEAL INDUSTRIES, Inc., Sycamore, II. 


MOST COMPLETE LINE 


—— é Ore Cece OE 
AMERICA’S LEADING WHOLESALERS 


Canadian Distributor: Irving Smith, Ltd., Montreal 


CURTIS TYPE “H” 


Built-Up Terminal Blocks 


Curtis Type “H’’ Built-Up Terminal Blocks are 
designed with ample clearance between terminals 
of opposite polarity and to ground for 750 volts, 
with a conservative rating of 75 amperes. They 
are provided with high pressure solderless con- 
nectors suitable for wires ranging from AWG 
No. 8 to No. 4, inclusive. Type “H” is factory- 
assembled to your requirements in any desired 
number of terminals from 1 to 30. White marker 
strip affords circuit identification. 


Write for your 
copy o 
Bulletin 
DS-120 


DEVELOPMENT & MFG. CO. 


Terminal Block Sales — 19 North Crawford 
Avenue, Chicago 24, Illinois 
Factory — Milwaukee 10, Wisconsin 
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Pressure-Riveted Laminated 
Steel Frames 


Mounting front and side 
plate one piece 


Phosphor Bronze Plunger 
Guides 


Cadmium Plating 


impregnated Cloth- Taped 

Coil 
Two D.W.D. types shown. For any 
voltage, any frequency, constant or 
intermittent duty, AC or DC. Ask 
for Bulletin. Davis builds solenoids 
for every kind of duty. 

TO YOUR SPECIFICATIONS 
More than 30 years’ specialized en- 
gineering. Two !arge _ modernly 
equipped plants. Bring your coil 
problems for consultation without ob- 
ligation. Use our cooperative service. 
Send B/P, samp'e or data for quota- 
No. 2861. Push-Pull Type tion, and quantity, large or smail. 


Precision-Made Coils for every electrical purpose 


DEAN W. DAVIS & CO. Electrical Contact Rings 


Factories in Chicago and Kentland e Low Contact Resistance 
1006 FIRST ST., KENTLAND, INDIANA 


No. 2923. Push Type 


e Non-galling 


On current carrying hinged connections, such 
as the hinged ends of switch blades, conductiv- 
ity is increased and better electrical contact is 
achieved by the use of electrical contact rings as 
““washers”’. 


Gibsiloy A3 and A8 silver nickel contact rings 

Step’ | are particularly suited to this application because 

CHICAGO gownl RANSFORMERS they afford low contact resistance yet will not 
gall despite the heavy sliding action. Gibsiloy A3 

Designed for simple conversion of domestic radios and electrical is recommended where low contact resistance is 
appliances to the 220 or 230-volt power supplies common in many : ; ib : z hi h 
foreign countries. Locking slide switch adjusts to whichever of most important: Gi siloy A8 where 1g wear 
two primary voltages provides best output at local voltage vari- resistance is the first consideration. It is note- 
ations. Insulated 7-foot cord and plug on input side, standard i : : * * : 
female receptacle on output side. ‘Sealed in Steel’’ construction worthy that Gibsiloy A3 excels fine silver 


assures lasting efficiency in tropical and other adverse climates, in current carrying capacity. 
incorporates vacuum-impregnated core and coil in compound- 


filled, drawn steel case. Three sizes: 50, 100, and 150 load watts. In addition to the silver nickel material, Gibson 
Write for further details and prices contact rings are available in other ductile con- 
tact materials such as fine silver, coin silver, and 
silver alloys. They are generally furnished with 
silver solder backing for convenience in brazing. 
After brazing the rings can be planished to im- 
prove the hardness and flatness of the assembly. 
We furnish contact rings, braze rings to cus- 
tomers’ parts, or furnish complete contact assem- 
blies. Write for list of standard ring sizes, or order 
contact rings made to your specifications (please 
furnish O.D., 1.D., thickness, and electrical con- 
tact material desired). 


Cansul Gibson FIST 


on your Electrical Contact Requirements 


CHICAGO TRANSFORMER jt OT 
2 EE OE BPS “ac Gipson EtectRic COMPANY 


8349 Frankstown Ave., Pittsburgh 21, Pa. 





3501 ADDISON STREET + CHICAGO 18, ILLINO!S 


NOVEMBER 1948 





—theyre coming 
your way NOW! 


It’s true! Wet Process Electri- 
cal Insulators are in good sup- 
ply at General Ceramics now. 
No matter what quantity 
needed, you can depend on 
General Ceramics for imme- 
diate delivery and a steady 
supply. Quality? They’re en- 
gineered and manufactured to 
the same high standards that 
have for years made General 
Ceramics steatite insulators 
and sealed leads the accepted 
standard in the electronic and 
electrical industries. 


If you need porcelain insula- 
tors for any application — 
high or low voltage — call or 
write us today. We'll do the 
rest—and fast! 


aft ? 





Save money with... 


SHERMAN LAMINATIONS 


In these days of striving to keep costs down, Motor and Electrical 
manufacturers are looking to SHERMAN to save them money on 
Laminations. 

Modern equipment, plus skilled craftsmen specializing in laminations, 
mean lower costs to you. We can cut down your overhead by 
furnishing electric motor assemblies — magneto assemblies — coil cores 
and pole shoes — transformer laminations. 

Write us about your problems —-let us show you how we can save 


you money. 
The 


jSHERMAN 


co M PA NN Y 
10 THOMPSON STREET STRATFORD, CONN. 


PRECISION 
BOBBINS 


Better insulation. Better heat dissipation. Less 
moisture absorption. Lightest weight. Space sav- 


ee ing. Let us make up 
Ee samples for you without 


obligation. Write. 
Also dielectric paper tubes. 





SOL-REX 


REG. U. 8. PAT. OFF. 


CERAMICS and STEATITE CORP. | 2 ‘tire Inendecent Lamp 


KEASBEY, NEW JERSEY 


MAKERS OF STEATITE, TITANATES, ZIRCON PORCELAIN, ALUMINA, 
LIGHT-DUTY REFRACTORIES, CHEMICAL STONEWARE 


HERZOG 


MINIATURE LAMP WORKS 


JACKSON f/ 


ELECTRICAL MANUFACTURING 





HEOSTAT 


Time-tested and proved is the performance of this 
foot control type (F-12) rheostat, originally de- 
signed for speed control of small motors. 

Universally used for many years by nationally 
known manufacturers and suppliers of flexible 
shaft machines, dental engines, hand grinders, 
jeweler’s lathes and sewing machines; it has other 
applications too numerous to mention. 

This rheostat is also available in a knee control 
model. Extension cords with 'plugs and connec- 
tors are made to customer’s specifications. 

Investigate today the 'possibility of incorporat- 
ing into your plans this quality low price rheostat. 


THE ELECTRICAL MANUFACTURING CO. 
LAKE AT FOURTH, RACINE, WISCONSIN 


RHEOSTATS, FRACTIONAL HORSEPOWER MOTORS, 
GENERATORS, TOOLS AND APPLIANCES 


Are You Ju Need Of 
STuliMeslh 4 


High Tension Insulators? 


Made 
to your 
specifications 
or 
Special Formulas 
developed 
to 
meet your 
need. 


ae 


Sales Office -9 Muirhead Avenue, Trenton 9, N. J. 
Factory — Frenchtown, N. J. 
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RELAYS / Electrically 
oom Cae 


Application: 


For automatic control systems such as 
(a) maintaining circuit control regard- 
less of momentary interruption in 
control line due either to low voltage 
or associated relay operating time; 
(b) providing ‘‘memory” circuits and 
to permit preset control operations. 


Mechanically held relays are ideal 
for control systems for many machine 
tools, processes, furnaces, etc. They 
are also essential in any application 
where alternating current hum cannot 
be tolerated. 

Ratings: 

This is a NEW LINE of Multi-Contact Relays, available as follows: 

10 ampere to 12 pole normally open and 12 pole normally 

closed or any combination of normally open and normally closed 

poles. 550 volt AC maximum. 


10 ampere to 6 pole normally open and 6 pole normally closed 
or any combination of normally open and normally closed poles. 
250 volt DC maximum. 


25 ampere to 6 pole normally open and 6 pole normally closed 
or any combination of normally open and normally closed poles. 
250 volt DC, 550 volt AC maximum. 


Features: 


Mechanically locked, not latched. Action is through a single 
solenoid with integral control contacts permitting circuit con- 
nections equivalent to a two-coil unit. 


Wiping and adjustable contacts for reliable service at milli- 
amperes of load at low voltage or at full rating. 


There, in a nutshell, are the essentials of these new ASCO 
Mechanically Held, Electrically Operated Relays. Do they appear 
to fit into your assembly picture? Or is there some other type 
that you need? We have many different Relays and will be glad 
to work with you on your problem. Write us in detail. 


Automatic Transfer Switches * Remote 
Control Switches * Contactors + Relays 


We also manufacture a complete line of 
Solenoid Operated Valves for Automatic 
and Remote Control of Liquids and Gases. 


Automatic Switch Co. 


393 Lakeside Avenue Orange, New Jersey 





Guide to Buying 


MATERIALS + MET 


Sea ea ad 


T « FINISHES 


@ An alphabetically arranged list of all those product components 
and services offered by Electrical Manufacturing advertisers. Cor- 
rected monthly, the content is currently up-to-date and complete 
though the publisher assumes no responsibility with regard to 
products or names listed or failure to include any. 


Always refer to advertisers’ index, preceding back cover, for 


Page number of advertisers’ latest advertisements. 


Write the 


Director, Reader Service, Electrical Manufacturing, if either 
product or company information sought is not found here. 


ADHESIVES 
Ambroid Co., 
Mass. 

Armstrong Cork Co., 
caster, Pa. 


305 Franklin, Boston 10, 


9503 Arch, Lan- 
900 Fa- 


Inc., 


Minnesota Mining & Mfg. Co., 
ALUMINUM 
Aluminum Company of America, on oe 
Federated Metals Div., 
ing & Refining Co., 120 Broadway, 
AMMETERS. See Instruments. 
ANODES, PLATING 
Waterbury 89, 
Conn. ‘‘Anaconda.”’ 
Baker and Co., Inc., 113 Astor, Newark 
N. J. 
Bridgeport Brass 
Conn. (Copper. ) 
Water- 
bury 91, Conn. 
du Pont de Nemours & Co., Inc., E. L, 
Del. 
Federated Metals Div., American Smelt- 
New York, N. Y. 
General Plate Div., Metals & Controls 
Handy & Harman, 32 Fulton, New York 
7, N. Y. (Silver.) 
22nd & Wash- 
ington Ave., Philadelphia 46, Pa. 
“Elephant Brand.’’ 
Inc., 230 Park 
Ave., New York 17, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 
and Tape, Asbestos. 
BALANCING MACHINES 
Westinghouse Elec. Corp., P.O. Bor 368, 
Pittsburgh 30, Pa. 
See Fluorescent Lamp Auriliaries. 
BALLS, BEARING 


quier Ave., St. Paul 6, Minn. 
Bidg., Pittsburgh 19, Pa. “A \. 
American Smelt- 
New York, N. Y. 
American Brass Co., 
5, 
Co., Bridgeport 2, 
Chase Brass & Copper Co., 
Electro-Chemicals Dept., Wilmington, 
ing & Refining Co., 120 Broadway, 
Corp., Attleboro, Mass. (Silver, Gold.) 
Phosphor Bronze Corp., 
Revere Copper & Brass, 
ASBESTOS SLEEVING. See Sleeving 
oe Mfg. Co., Dept. E13, Rock Island, 
1 
‘BALLASTS FLUORESCENT LAMP. 
Hoover Ball Bearing Co., 
Mich 


Ann Arbor, 
SKF Industries, Inc., Front & Erie Ave., 
Philadelphia 32, Pa. 
Strom Steel Ball Co., 1850 S. 54th Ave., 
Cicero 50, Il. 


BASES, MOTOR. 
Bases. 


BATTERIES, DRY 


Mallory & Co., Inc., P. R., 
6, Ind. ‘‘Tropical.’’ 

National Carbon Co., 30 E. 42nd, 
New York 17, N. Y. 

Radio Corporation of America, Com- 
mercial Engineering, Section ER 171, 


Harrison, N. J. 
Vitamite Co., 227 W. 64th, New, York 


» &. . 


BATTERY ELIMINATORS. 
Supply Units, Rectifier. 


BEARINGS, BABBITT 


Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. Steel or Bronzed Backed. 

Moraine Products. Division of General 
Motors, Dayton, O. (Steel-Backed.) 


BEARINGS, BALL (Miniature) 


Landis & Gyr, Inc., 104 5th Ave., New 
York 11, °N. Y- 

Miniature Precision Bearings, Ine., 
Keene, N. H. 


See Motor Slide 


Indianapolis 


Inc., 


See Power 
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Div. Motors, 


Dept. 


New Departure yeneral 
Bristol 1, Conn. 
Norma - Hoffmann 


H, Stamford, 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 


Fafnir Bearing Co., New Britain, Conn. 
ee Bearings Co., Inc., Poughkeepsie, 


Hoover Ball 
Arbor, Mich. 
Jack & Heintz Precision Industries, 
Cleveland 1, O. 
McGill Mfg. Co., Inc., 
New Departure Div., 
Bristol 1, Conn. 
Norma-Hoffmann_ Bearings Corp., 
H, Stamford, Conn. ‘‘Cartridge.”’ 
SKF Industries, Inc., Front & Erie 
Ave., Philadelphia 32, Pa. 
Timken Roller Bearing Co., Canton 6, O. 


BEARINGS and BUSHINGS, BRONZE 


Bound Brook Oil- Less Bearing Co., 
Bound Brook, N. J., ‘‘Bound Brook,” 
““Compo.’’ 

— Brass & Bronze Co., Toledo 9, 


Bearings 
Conn. 


Corp., 


and Bearing Co., Ann 


Inc., 


Valparaiso, Ind. 
General’ Motors, 


Dept. 


Chase Brass & Copper Co., Inc., Water- 

bury 91, Conn. 
Johnson Bronze Co., 570 8S. Mill, 
Castle, Pa. (Bronze on 
Inc., P. B., 


“*Leadoyl.”’ 

Mallory & Co., 
, And. 

Moraine Products Div., General Motors, 
Dayton, 

Morganite, Long 
Island City 1, N. Y. 

National Formetal Co., Inc., 6611 Metta 
Ave., Cleveland 14, 0. 

Phosphor Bronze Corp., 22nd & Wash- 
ington Ave., Philadelphia 46, Pa. 
“Elephant Brand.’’ 

Randall Graphite Bearings, Inc., 609 W. 
Lake, Dept. 415, Chicago 6, Ill. 


BEARINGS AND BUSHINGS, 
— (Powdered 
a 


New 
Steel) 


Indianapolis 


Inc., 3302—48th Ave., 


Amplex Mfg. Co. 
Detroit 31, Mich. 

Bound Brook Oil - Less 
Bound Brook, N. J. 

Johnson Bronze Co., 
Castle, Pa. 

Moraine Products General Motors, 


Dayton, O. 
National Molded Products, Inc., St. 


Marys, Pa. 
Randall Graphite Bearings, Inc., 609 
W. Lake, Dept. 415, Chicago 6, Ill. 


BEARINGS AND BUSHINGS, NON- 
METALLIC 


General Electric 
Chemical Dept., 1 Plastic Ave., Pitts- 
field, Mass. ““Textolite.”’ 

National Carbon Co., Inc., 30 E. 42nd, 
New York 17, N. Y. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Richardson Co., Lockland, Cincinnati 15, 


Div., Chrysler Corp., 


Bearing Co., 


570 Mill, New 


Div., 


Co., Plastics Div., 


Ryerson & Son, Inc., Joseph T., Chicago, 


Taylor Fibre Co., Norristown, Pa. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


BEARINGS, 
backed) 
Lord Mfg. Co., Erie, Pa. 
BEARINGS, NEEDLE 
McGill Mfg. Co., Ine., 
BELLOWS, METALLIC 


Clifford Mfg. Co., 568 E. First, Boston 
27, Mass. ‘“‘Hydron.” 


FLEXIBLE (Rubber- 


Valparaiso, Ind. 


BELT DRIVES. See Drives, V-Belt. 


BENDERS, BRAKES and SHEARS 
(For Die-Less Duplicating) 


O'Neill-Irwin Mfg. Co., 309 Eighth Ave., 
Lake City, Minn. ‘‘Di-Acor.’’ 


BERYLLIUM COPPER (Rod, Strip 
Tube, Wire) 


Beryllium Corp., Reading 
> 


5, Pa. 
Mallory & Co., Inc., P. 


R., Indianapolis 
6, Ind. 

Riverside Metal Co., Riverside, N. J. 

BIMETALS. See Thermostatic 


BISMUTH ALLOYS 


Cerro De Pasco Copper Corp., Dept. 5, 
40 Wall, New York 5, N. Y. 


BITS, SCREW AND BOLT. 
Screw Keys & Wrenches. 


BLADES, FAN 
Barber-Coleman Co., 


BLOCKS, PILLOW 

Fafnir Bearing Co., New Britain, Conn. 

Norma-Hoffmann Bearings Corp., Hamil- 
ton Ave., Stamford, Conn. 

Randall Graphite Bearings, Inc., 609 W. 
Lake St., Dept. 415, Chicago 6, Ill. 
SKF Industries, Inc., Front St. & Erie 

Ave., Philadelphia 32, Pa. 


BLOCKS, TERMINAL. See 
Blocks and Boards, Terminal. 


BLOWER WHEELS. See Wheels, 
and Blower. 


BLOWERS. See Fans 


BOBBINS, COIL. 
Forms. 


BOLTS. See Fasteners. 
BOXES, METAL. 


Metal. 


BOXES and CRATES, 
See also Containers, 
Shipping. 


Rathborne, Hair & Ridgway Co., 1440 W. 
2lst Place, Chicago 8, III. 

Wirebound Box Manufacturers Assn., 
a 1840, Borland Bldg., Chicago 3, 


Bimotals. 


See Socket 


Rockford, Ill. 


Strips, 
T’an 


and Blowers. 


See Coil Cores and 


See Cabinets, Sheet 


WIREBOUND 
Packaging and 


BRAKES, BENDING. 
Brakes and Shears. 


BRASS. BRONZE AND COPPER 
All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 


See Benders, 


American Brass Company, Waterbury 88, 
Conn, ‘‘Anaconda’’ (Also Tobin Bronze, 
Chromium Copper and Selenium Copper 
Alloys). 

American Nickeloid Co., Peru 3, Ill. (pre- 
finished). ‘‘Nickeloid.’’ 

Bridgeport Brass Co., Bridgeport 2, 
(Also “‘Duronze’’ Silicon Bronze 
Aluminum Alloys). 

Bristol Brass Corp., Bristol, Conn. 

Bunting Brass and Bronze Co., Toledo 9, 
0. (Bronze Bars). 

Chase Brass & Copper Co., 
bury 91, Conn. 

Driver Co., Wilbur B., 
Ave., Newark 4, N. J. 
Federated Metals Div., American Smelt- 
ing & Refining Co., 120 Broadway, 

New York, N. Y. 

Hussey & Co., C. G., Pittsburgh, Pa. 

[isco Copper Tube & Products, Inc., Cin- 
cinnati 27, O. (Copper Tubing). 

Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. (Bronze Bars). 

Inc., 230 Park 
Ave., New York 17, N. Y. 


Conn 
and 


Inc., Water 


150 Riverside 


Revere Copper & Brass, 


BRAZING ALLOYS, SILVER 
Baker & Co., Inc., 113 Astor, Newark 5 
‘. J 


547 — 5S9tl 
Water 


Callite Tungsten Corp., 
Union City, N. J. 
Chase Brass & Copper Co., 
bury 91, Conn. 
General Plate Div., 
Corp., Attleboro, 
Handy & Harman, 82 Fulton, New York 
7, N. Y. ‘“‘Easy-Flo,”’ ‘‘Sil-Fos.”’ 
Mallory & Co., Inc., P. B., Indianapoli 

6, Ind. 


Inc., 


Metals and Controls 
Mass. 


BRAZING DISCS, RINGS and 
WASHERS 


American Brass Co., Waterbury 88, Conn 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, 

Handy 


‘> 


Pa. 
& Harman, 82 Fulton, New York 
¥. 


BRONZE. See Brass, 
also Phosphor Bronze. 


Bronze & Copper; 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 


Becker Brothers Caibon Co., 3450 8. 52nd 
Ave., Ciceiv 50, Il. “BBB.” 


Inc., 


Morganite, Inc., 3302—48th Ave., Long 
42nd, New York 17, N. Y¥. 
Carbon Co, St. Marys, Pa 
9114 
George Ave., Cleveland 5, O. 


Island City 1, N. Y. , 
National Carbon Company, 30 E 
Ohio ‘Carbon Co., |12508 Berea Rd., 

Cleveland 11, 0. 

Stackpole Carbon Co., St. Marys, Pa 
Superior Carbon Products, Inc., 
Westinghouse Elec. Corp., P. O. Box 868 

Tittsburgh 30, Pa. 


BUSHINGS 
BEARING, see Bearings and Bushings 


COMPOSITION, see Plastics-Custom. 
FIBRE, see Fibre, Vulcanized. 
GLASS, see Glass, Technical. 

MICA, see Mica. 

PORCELAIN, see Ceramics. 


BUTTONS and CLIPS, SNAP 
FASTENER 

United-Carr Fastener Corp., Dept E-2, 
Cambridge 42, Mass. 

Cuyahoga Spring Co., 10270 Berea Rd., 
Cleveland 2, O. ‘“‘Snap Clip.” 


METAL 
Panels, 


CABINETS, 
Chassis, 
Tanks) 


Karp Metal Prods. Co., 211—63rd, Brook- 
lyn 20, N. Y. 
Lyon Metal Products, 239 Monroe 
Ave., Aurora, III, 
Overly-Hautz Co., 11500 Madison Ave., 
1256 W. 25th, 


Cleveland 2, O. 
Riester & Thesmacher Co., 

612 Barber 
“*Presteel.”” 


SHEET 
Housings, 


(Boxes, 
Racks, 


Inc., 


Cleveland, O. 
Worcester Pressed Steel Co., 
Ave., Worcester 6, Mass. 


CABLE. See Wire & Cable. 
CABLE ASSEMBLIES and HAR- 


NESSES. See Harnesses & Assemblies, 
Wire. 


CAMBRIC, VARNISHED. 
Insulating. 


See Fabrics, 


CAPACITORS 


Aerovox Corporation, 
Aircraft-Marine Products, Inc., 1504 N 
Fourth, Harrisburg, Pa. ‘‘A-MP.’’ 

Electric Auto-Lite Co., Toledo 1, O. 
Federal Telephone and Radio Corp., Dept. 
F-416, 100 Kingsland Rd., Clifton, 


N. J 
Co., Section H668-57, 


General Electric i 
Apparatus Dept., Schenectady 5, N. Y 
y Re 


New Bedford, Mass. 


**Lestrofilm.”’ 
Mallory & Co., 
6, Ind. 
Sprague Electric Co., North Adams, Mass 
Stackpole Carbon Co., St. Marys, Pa. 
Tobe Deutschmann Corp., Norwood, Mass 
“Tobe,’’ ‘‘Oil-Mites.’’ 


Inc., Indianapolis 


CARBON AND GRAPHITE: 
Electrodes Anodes, Bearings, 
Piles, Plates, Plungers, Rings, 
etc.) 

(See also brushes: Carbon, Graphite, 
Metal-Graphite) 


Becker Brothers Carbon Co., 3450 8. 52nd 
Ave., Cicero 50, Tl. “BBB.” 

Morganite, Inc., 3302—48th Ave., 
Island City 1, N. Y. 

National Carbon Co., 30 E. 
New York 17, N. Y. 

Ohio Carbon Co., 12508 Berea Rd., Cleve- 
land 11, O. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, 


CASTINGS, ALUMINUM. See also Cast- 
ings, Die. 

Aluminum Company of America, 615 Gulf 
Bldg, Pittsburgh 19, Pa. ‘‘Alcoa.’’ 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Permold Co., 800 W. Liberty, Medina, O. 


(Contacts, 
Discs, 
Seals, 


Long 


Inc., 42nd, 


Pa. 


CASTINGS, BRASS, BRONZE, COPPER 
AND BERYLLIUM 

Beryllium Corp., Reading 5, Pa. 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. 


ELECTRICAL MANUFACTURING 





extreme arcing resistance with 
high electrical conductivity 


The high melting points, low arc erosion, non-welding properties, strength 
and hardness of tungsten or molybdenum are combined with the high conduc- 
tivity and low contact surface resistance of silver or copper, in FASTELL, trade 
name of a group of highly specialized electrical contact metals, developed 
and made only by Fansteel. 

Results are a distinct improvement in conductivity, freedom from welding, 
sticking, pitting or arc erosion. 

There are 18 standard FASTELL grades (plus many specials), each devel- 
oped for its particular service. Our engineers will gladly aid you in selecting the 
right FASTELL contacts for your product. Fansteel Metallurgical Corporation, 
North Chicago, Illinois. 


This booklet is a great con- 
venience and handy reference. 
Write for your copy 


ot F Fansteel 


ELECTRICAL CONTACTS 
and CONTACT ASSEMBLIES 


NOVEMBER 1948 












Plastic and 
other non-metallic 
assemblies | 
















































































with ALCOA 
Aluminum 
Phillips-head 
Screws 














Corrosion-resistant Alcoa Aluminum Phillips- 
head Screws add a slick, modern touch te your 
plastic assemblies. But they do more— patented 
Phillips heads guide the driver—prevent slip- 
page that would cause scratches and rejects. 

Aleoa Aluminum Phillips-head Screws are 
available at prices that mean new economy over 
expensive plated and polished fasteners—in 
wood, screw, sheet metal and machine screw 
types, with a variety of head styles. Sizes to No. 
14, lengths to 2”. Bolts, nuts and washers also 
available for low-cost, corrosion-resistant fasten- 
ings. ALUMINUM COMPANY OF AMERICA, 615 
Gulf Building, Pittsburgh 19, Pennsylvania. 



















FREE SAMPLES sent when you request them on 
your letterhead. Please specify types and sizes 






of fasteners you'd like. 

























Titanium 





we Ube 
22nd & Washing- 


Mallory & Co., Inc., Indianapolis 





. Ind. 
Phosphor Bronze Corp., 


ton Ave., Philadelphia 46, Pa. 
CASTINGS, DIE 
Aluminum Co. of America, 615 Gulf 
Bldg., Pittsburgh 19, Pa. (Aluminum) 


Electric Auto-Lite Co., Toledo 1, Ohio 
(Aluminum & Zinc.) 
Madison-Kipp Corp., 214 Waubesa, Madi- 


son 4, Wis. (Aluminum & Zinc.) 

New Jersey Zine Co., 160 Front, New 
York 7, LN. Y (Zine Die Casting 
Alloys.) ‘‘Horsehead.’’ 

CASTINGS, GRAY IRON 

Eaton Manufacturing Company, Foundry 
Division, 9771 French Rd., Detroit 13, 
Mich, 

Electric Auto-Lite Co., Toledo, O. 

Wheland Co., Foundry Div., Chattanooga 


2, Tenn. 


CASTINGS, 
Process) 
International 
York 5, 
**Inco,”’ 





PRECISION (Lost-Wax 
Nickel Co., 67 Wall, New 
Y (Nickel and Alloys.) 


“Inconel,”” “‘Monel.’’ 


CATHODE RAY TUBES. 
Cathode Ray. « 


See Tubes, 


CEMENT, CERAMIC 


Sauereisen Cements Co., 
Pittsburgh 15, Pa. 
Titanium Alloy Mfg. _Co., 
New York, N. Y. “TA 


1642 Sharpsvurg, 


111 Broadway, 
M.” 


CEMENT, INSULATING AND SEALING 
Ambroid Co., 305 Franklin, Boston 10, 
Mass. 


Bakelite Corp., Unit of Union Carbide & 


Carbon Corp., Dept. 48, 30 E. 42nd, 
New York 17, 

duPont de Nemours Co., E. I., Finishes 
Div., Wilmington, Del. 

General Electric Co., Section RIMA-678, 
Resin & _ Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 


Maas & Waldstein Co., 
Sauereisen Cements Co., 
Pittsburgh 15, Pa. 
Alloy Mfg. Co., 

New York, N. Y. 


Newark 4, N. J. 
1642 Sharpsburg, 


111 Broadway, 


CERAMICS 
Electrical Porcelain 
Refractory Porcelain 
Steatite (Lava) 
Zircon Porcelain 


Akron Porcelain 
Akron 14, O. ° 
American Lava _ Corp., 
Tenn. ‘‘ALSIMAG.”’ 
Ceramic Specialties Co., 
East Liverpool, O. (A). 
Colonial Insulator Co., 907 Grant, 
11, O. (AB). 
Co., 
J. (A 


(A) 
(B) 
(C) 
(D) 
2725 


Co., Cory Ave., 
(A) 


Chattanooga 5, 
(C). 


444 W. Sixth, 


Akron 
Frenchtown Porcelain 9 
Ave., Trenton 9, N. ( 
General Ceramics & Steatite Corp., 
bey, N. (AC). 
Illinois Electric 
Til. (A). 
cae Porcelain Corp., Knoxville 1, Tenn. 
(A) 


Louthan Mfg. Co., 2000 Harvey 
Liverpool, O. (AB). 
New Jersey Porcelain Co., 


Muirhead 
Cc). 

Keas- 
Macomb, 


Porcelain Co., 


Ave., East 


New York Ave. 


& Plum, Trenton 5, N. J. (AB). 
Porcelain Products, Inc., 422 W. San- 
dusky, Findlay, O. (A). 
Square D Co., 6060 Rivard, Detroit 11, 
| Mich. (A). 
| Star Porcelain Co., 41 Muirhead Ave., 
| Trenton 9, N. J. (ABC). 
| Steward Mfg. Co., D. M., Chattanooga 1, 
| Tenn. ‘‘Lavite.”” (C). 
Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 
“*Insulcon.’”’ ABCD). 
Titanium Alloy Mfg. Co., 111 Broadway, 
New York, N. Y. ‘“*TAM.”’ (D). 
Universal Clay Products Co., 1540 E 
First, Sandusky, O. (A) 
Westinghouse Elec, Corp., P.O. Box 868, 
Pittsburgh 30, Pa. (A) 
CHROME NICKEL ALLOYS. See Re 
sistance Alloys. 
CIRCUIT BREAKERS 
Federal Electric Products Co., 50 Paris, 
Newark 5, N ““Noark.’ 
General Electric. Co., Section H668-57 


Apparatus Dept., Schenectady +. 


Heinemann Electric Co., 99 Plum, Tren- 
ton, N. J. ‘‘HECO.” 
Littelfuse, Inc., 4761 Ravenswood Ave., 


Chicago 40, Ill 


> D Co., 6060 Rivard, Detroit 11, 

Mich. 

Westinghouse Elec. Corp., P. O. Box 868, 
Pittsburgh 30, Pa. ‘‘De-ion.’’ 


CLAMPS, GROUND 


Burndy alg te 107 Bruckner 
Blyd., New York 54, N. 
Ilsco Copper Tube ty "Products Co., Cin- 
cinnati 27, O. 
— Mfz. Co., H. B., Battle Creek, 
Cc 
Trico Fuse Mfg. Co., 2948 N. 5th, Mil- 
| waukee 12, Wis. 
| 
CLAMPS, TEST 
| Burndy Engineering Co., 107 Bruckner 
Bivd., New York 5 » 
Chase Brass & Seas Co., Inc., Water- 
bury 91, Conn. 
Mueller Electric Co., 1583 E. 31st, Cleve- 
land, O. 
Trico Fuse Mfg. Co., 2948 N. 5th, Mil- 


waukee 12, Wis. 


CLEANING COMPOUNDS, 








METAL 
18H Thames, 


New 


Oakite Products, Inc., 
ee A 


York 


CLIPS, SNAP. See Rings, Retainer & 
Snap. 

CLOTH, INSULATING. See Fabrics, In- 
sulating. 

CLOTH, TRACING. See Tracing Cloth 
& Paper. 

CLUTCHES 

Hilliard Corp., 106 W. 4th, Elmira, 
N. Y. 

Mercury Clutch Div., Automatic Steel 
Products, Inc., 1201 Camden Ave., 


8.W., Canton 6, O. 


COAXIAL CABLE. 
Insulated. 


See Wire and Cable, 





COIL CORES AND FORMS (See also 
Ceramics; Tubing, Paper.) 

Paramount Paper Tube Corp., 612 Lafay- 
ette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill. 

Stackpole Carbon Co., St. Marys, Pa. 


(Screw-Type, Molded Iron). 





COILS and WINDINGS 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn, 

Anaconda Wire & Cable Company, 25 
Broadway, New York 4, N. Y. 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Comar Elec. Co., 2701 Belmont Ave., 
Chicago 18%, Ill. 

Coto-Coil Co., Inc., 65 Pavilion Ave., 
Providence 5, R. I. 

Dano Electric Co., 93 Main, Winsted, 
Conn. 

Bevis & Co., Inc., Dean W., 1006 First,” 
Kentland, Ind 


Electric Auto-Lite Co., Port Huron, Mich 


Federal Telephone and Radio Corp., Dept. 

. 416, 100 Kingsland Rd., Clifton, 
J. 

Sonali Electri Co., Section E700-84, 


Apparatus Dent., Schenectady 5, N. Y 


Gramer Company 2734 ae Pulaski Road, 
Chicago 39, Ill. ‘‘Gracoil.’ 
Nothelfer Winding Laboratories, oll 4 Albe- 


Trenton 3, N. J. w-l. 
of America, Commer- 
Section ER 71, Harri- 


marle Ave., 
Radio Corporation 
cial Engineering, 


son, N. J. 

Solar Electric Corp., Central Ave., 
Warren, Pa. 

COIL WINDING MACHINES 

Associated Production Co., 2655 W. 19th, 
Chicago 8, 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark ee a 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

P. O. Box 1605, 


Universal Winding Co., 
Providence 1, R. I. 


COMMUTATORS 


Kirkwood Commutator Co., 1345 Carnegie 


Ave., Cleveland 15, O : 
Nippert Electric Products Co., 1759 W 
Mound, Columbus 16, O. ‘‘Nepco."’ 
Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 30, Pa. 


COMMUTATOR SAWS and SLOTTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill 

COMPOUNDS, SEALING. See Cement, 
Insulating & Sealing also Waxes and 
Compounds. 

COMPOUNDS, VARNISH. See. Var- 
nishes, Compounds and Resins. 

CONDENSERS. See Capacitors, 

CONNECTORS, WIRE & CABLE 

Aircraft-Marine Products, a. 1504 N. 
Fourth, Harrisburg, Pa. A/MP.’ 

American Brass Co., Waterbury 88, Conn. 

American Phenolic Corp., 1830 8. 54th, 
Cicero 54, Ill. 

Buchanan Electrical Prods. Corp., 1290 
Central Ave., Hillside, N. J. : 
Burndy Engineering Co., _ Inc. 107 
Bruckner Blvd., New York 54, N. Y. 
Cannon Electrical Development ‘Co., 3209 
Humboldt St., Los Angeles 31, Calif. 
Chase Brass & Copper Co., Inc., Water- 


bury 91, Conn. 
Federal Telephone and Radio Corp., Dept. 


F-416, 900 Passaic Ave., E. Newark, 
N. J. A 

General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., Bridge- 
vort 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, III. 

Illseco Copper Tube & Products, Inc., Cin- 


cinnati 27, 


0. 
Krueger & Hudepohl, 


Third & Vine Sts, 

Cincinnati 2, O. 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 

Morse Co., Frank W., 1300 Soldiers 
Field Rd., Boston 35, Mass. 

Scintilla Magneto Div., Bendix Aviation, 
Sidney, N. Y. 

Sherman Mfg. Co., H. B., 12 Barney, 
Battle Creek, Mich. 

Solar Electric Corp., Central Ave., 
Warren, Pa. 

CONTACTORS, MAGNETIC. See Relays 
& Contactors. 





ELECTRICAL MANUFACTURING 















BBB CARBON BRUSHES 


IMMEDIATE 
DELIVERY 
FROM STOCK 


*,.. one brush 
or a 


thousand ... 


BBB’s tremendous “made-up” stock facilitates prompt 
handling of both large and small orders — permits 
filling most of them “right from the stock bins.” In 
almost all cases, the right brush — specifically engi- 
neered for your application — is on its way to you the 
same day the order is received. 


Try BBB on your next brush order; you'll sce what 
we mean by “BBB Service”! 


BECKER BROTHERS CARBON CO. 3450 So.52nd. Ave. Cicero IIL 


Quantity 


PRODUCTION 


oi 
GREY IRON CASTING 


ONE OF THE NATION’S 
LARGEST AND MOST MODERN 
PRODUCTION FOUNDRIES 


ESTABLISHE 


THE WHELAND COMPANY 


FOUNDRY DIVISION 


OFFICE AND MANUFACTURING 


CHATTANOOGA 2, TENNESSEE 


PLANT 


NOVEMBER 1948 











What MICRO SWITCH 


Learned About High Performance 


BERYLLIUM- GOPPER 


.-- May Solue Your Problem / 


Cut-a-way view of MICRO Basic Switch showing 
BERYLCO 25S one-piece, three-bladed spring. 


Fon this spring—the patented heart and only re- 


silient member of a basic design—MICRO SWITCH 
found that beryllium-copper alone could deliver the 
required performance. They tell us, “. . . without 
beryllium-copper we should not have been able to 
create a new tool for industry.” Their experience is 
a perfect example of designing to take advantage of 


the specific properties of this alloy: 


High electrical and thermal conductivity. 
Freedom from drift. 
Ability to maintain a, high and constant contact pressure. 


Uniformity of parts over large production runs, reducing 
the number of rejects. 

Uniform spring properties through heat-treating to simplify 
design and reduce costs. 


High strength, a great advantage where space saving is 
essential. 


If improved performance of your 
product involves such properties, it 
will pay you to investigate beryllium- 
copper more thoroughly. Send for our 
Technisheet No. 2 on BERYLCO 25S 
which is available in 

strip, rod and wire 


forms. 


“7ée BERYLLIUM 
CORPORATION 


Dept. 2E, Reading 5, Pa. 
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1899-1948 


by * largest manufacturer oO 


PORCELAIN SPECIALTIES 
in the United Shales today 


And not only the largest but one of the 
most versatile, because STAR’S production 
includes any quantity, finish or shape of 
Low Voltage Porcelain that may be de- 
sired, to meet any specifications of phys- 
ical or dielectric characteristics or strength 
required by the customer. 


In addition to meeting all kinds of spe- 
cific requirements, STAR has the follow- 
ing kinds of standard insulations to offer: 


1. THERMOLAIN 4. VITROLAIN 
A heat-resistant refractory Strong, dense, non-porous, 
insulation. Porous. With- moisture proof. High dielec- 
stands thermal shock. tric strength. 


LAVOLAIN No. 921 
A dense semi-steatite of INSULATION 


: ; a Can be molded into diffi- 
- — and dielec cult shapes. Strong, dense, 


heat-resistant. 
3. COMMERCIAL NU BLAC 


WHITE Will not soil in assembly 
Most economical for use in or use. Excellent for wiring 
most applications. devices or novelties. 


7. HUMIDOLAIN 


A highly porous porcelain, 
suitable for many applica- 
tions in humidifiers. 


Write Us Your Requirements 


PORCELAIN 4 


hdl ate AVEN f 


TRENTON Me Mae: 


CONTACTS AND CONTACT POINTS 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J. 

Brainin Co., C. 8., 238 Spring, New 
York 18, N. 

Callite 7s “Corp., 547—39th, Union 
City, N 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill, ‘“‘Fasaloy,’’ ‘‘Fastell.’’ 

Ceneral Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. ‘‘Gibsiloy.’’ 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind, 

Standard Metals Corp., 262 Broad, N. 
Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, Newark 
i ae. wan” 


CONTACTS, CARBON. See Carbon & 
Graphite. 


CONTACTS, HEATER PLUG and TAP 


Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. ‘“‘Heyco.’ 


COT uses. PACKAGING and SHIP- 
PIN See also Boxes and Crates, 
Wirebound, 


Gair Co., Ine., Robt., 155 E. 44th, New 
York 17, N. Y. 

Gaylord Container Corp., 111 N. 4th, St. 
Louis 2, Mo, 

Rathborne Hair & Ridgeway Co., 
2lst Place, Chicago 8, Ill. 

Union Bag & ——.. _Corp., 
Bldg., New York 7, N. Y. 


1440 W. 
Woolworth 


CONTRACT MANUFACTURING 


Aluminum Goods Mfg. Co., Manitowoc, 
Wis. 


CONTROLLERS, MOTOR 


Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 

Arrow-Hart & Hegeman Elec. Co., Hart- 
ford 1, Conn. 

Electro Switch Corp., 193 Broad, Wey- 
mouth 88, Mass. 

Federal Electric Products Co., 
Newark 5, N. J. 

Furnas Electric Co., 300 McKee, Batavia, 
Ill. 


50 Paris, 


General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 


CONTROLS, PHOTOELECTRIC. 
Photoelectric Cells and Tubes. 


CONTROLS, PRESSURE and TEMPER- 
ATURE. See also Relays, Switches, 
Thermostats. 


Allen-Bradley Co., 1316 8S. Second, Mil 
waukee vis. 

American Relay & Controls, Inc., 4901 
Flournoy St., Chicago 44, Ill. 

Barber-Colman Co., Rockford, Ill. 

Bristol Company, 153 Bristol Rd., Water 
bury 91, Conn. 

Brown Instrument Co., 
Philadelphia 44, Pa. 

Cam-Stat, Inc., Div. The Paul Henry Co., 
2310 8S. Lacienega, Los Angeles 34, 
Calif. 
Edison, Inec., Thos. A., 
W. Orange, N. J. 
Fenwal, Inc., 51 Pleasant, Ashland, Mass. 
*“Thermoswitch.’” 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady ies we 

Hart Mfg. Co., The, 211 Bartholomew 
Ave., Hartford, Conn. 

Mercoid Corp., 4213 Belmont Ave., Chi- 
cago 41, Ill. 

Minneapolis- Honeywell 
2685 Fourth Ave., S., 
Minn. 

Robertshaw-Fulton Controls Co., 
wood, Pa. 

Spencer Thermostat Co., 101 Forest St., 
Attleboro, Mass. 

Square D Company, 4041 N. 
Milwaukee 12, Wis. 


4466 Wayne Ave., 


Instrument Div., 


Regulator Co., 
Minneapolis 8, 


Young 


Richards, 


CONTROLS, REMOTE. See Push Button 
Stations ; Relays and Contactors, 
Switches. 


CONVERTERS, ROTARY. See Motors. 


CONVERTERS, VIBRATOR. 
tor Converters. 


See Vibra- 


COPPER. See Brass, Bronze and Copper. 


COPPER, BERYLLIUM. 
Copper. 


See Beryllium 


CORD and TWINE, ARMATURE and 
COIL 


Insulation Manufacturers Corp., 595 W. 
Washington Blvd., Chicago 66, Ill. 
Mica Insulator Company, Schenectady 1, 
NY 


Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

Varfiex Corp., Rome, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORD, INSULATED. See Wire ad 
Cable, Insulated. 


CORD, RESISTANCE LINE. 
sistance Line Cords. 


See Re- 


CORD SETS 
Agee Electric Heater Co., Detroit 2, 


cn. 

Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, Ill. 

Cornish Wire Ce., Inc., 15 Park Row, 
New York 7, N. Y. ‘‘Corwico,’’ 

Electric Auto-Lite Co., Toledo, O. 

Essex Wire Corp., Ft. Wayne, Ind. 

General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., Bridge- 
port 2, Cenn. ‘‘Flamenol.’’ 

Interstate Mfg. Corp., 125 Sussex Ave., 
Newark 4 J. 

— Biecirie’ Co., 70 River, Pawtucket, 


Mines ‘Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 
Phalo Plastics Corp., 
ter 8, Mass. 
Plastic Wire & Cable Corp., 405 E 
Main, Jewett City, Conn. ‘‘Plastic-on-’’ 
R. I. Appliance & Cordset Co., 191 
Weeden, Pawtucket, R. I. 
Royal Electric Co., Inc., Pawtucket, R. 1 
United States Rubber Co., 1230 Avenue of 
the Americas, New York 20, N. Y. 
Westinghouse Electric Corp., P. O. Box 
968, Pittsburgh 30, Pa. 


25 Foster, Worces- 


CORES, COIL. See Coil Cores and Forms 


CORES, POWDERED IRON. 
dered Metal Products, 


CORES, REFRACTORY. See Ceramics 


CORES, TRANSFORMER 


Acme Elec. Corp., 35 Water, Cuba, N. Y 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. *+Hipersil.”’ 


See Pow 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 9510 Arch, Lancas- 
ter, Pa. 


COTTON SLEEVING. See Tubing and 
Sleeving, Braided Fabric. 


COUNTERS 


Bristol Company, 153 Bristol Rd., Water- 
tury 91, Conn, 
Veeder-Root, Inc., 

“*Countrol.”’ 


Hartford 2, Conn 


COUPLINGS, FLEXIBLE 


Crocker-Wheeler Electric Manufacturing 
Co... Div. Joshua Hendy Corp., Ampere, 


Hilliard Corp., 106 W. 4th, Elmira, N. Y¥ 

Lord Mfg. Co., Erie, Pa. (Bonded Rub- 
ber) 

Westinghouse Electric Corp., P. O. Box 
963, Pittsburgh, Pa. 


CRYSTAL UNITS, QUARTZ 


Cambridge Thermionic Corp., 
Ave., Cambridge 38, Mass. 

Federal Telephone and Radio Corp., Dept. 
F-416, 100 Kingsland Rd., Clifton, 
N. J. 


453 Concord 


CUPRO NICKEL. 
Alloys. 


See Nickel and Nickel 


CUSTOM MOLDERS. See Plastics — 
Custom Molders and Extruders. 


DECALCOMANIA 


Meyercord Co., Dept. 7-12, 5323 W. Lake, 
Chicago 44, Ill. 


DIAL LIGHT ASSEMBLIES. See Lights. 
Pilot & Indicator. 


DIALS, PANEL and INSTRUMENT 

Etching Co. of America, 1520 Montana, 
Dept. E-1, Chicago 14, Tl. 

Mica Insulator Co., Schenectady 1, N. Y. 


DIE CASTINGS. See Castings, Die. 


DIE CASTING MACHINES 

Hydraulic Press Mfg. Co., 
Rd., Mt. Gilead, O. 

Kux Machine Co., 3922 W. Harrison 8t., 
Chicago 24, Ill. 


DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units, 


1004 Marion 


DIES, LAMINATION and 
PERFORATING 

Crescent Tool & Die Company, 1786 
Southfield Rd., Lincoln Park 25, Mich. 


ORAS eras, and 
MATERIA 
Eastman vee a Co., Industrial — Photo- 


graphic Div., Rochester 4, N. 
Keuffel & Esser Co., Hoboken, a a 


“*Paragon.”’ 
Post Co., Frederick, 3650 N., 


Ave., Chicago 18, Il. 


DRAWN METAL SHAPES. 
Stampings, Metal) 


Electric Auto-Lite Co., Toledo 1, O. 
Worcester Pressed Steel Co,, 612 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel.’’ 


DRILLING & TAPPING MACHINES 
Hamilton Tool Co., Ninth and Manover, 
Hamilton, O. 


DRIVES, ELECTRONIC 


Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. 
General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

“Thy-Mo-Trol.’ 


Avondale 


(See also 


ELECTRICAL MANUFACTURING 





CIRCUIT | 
TRANSFORMERS 


Lad 


# 
For Lighting 
and Operating 
Machine Tools 


Especially designed for use on circuits of 600 volts or less. 
Sizes: 50 V.A. to 372 K.V.A. Primary and secondary are 
in separate compartments, eliminating the necessity of 
additional wiring boxes. 


WRITE FOR NEW CATALOG 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 





— 


The Dongan Line | 
Since Nineteen-Nine | ) 
= of every description 
XJ —for every purpose 
e Dependable Delivery 
Promises 


@ Performance 
@ Accuracy 





No broken promises. . . . No costly shut downs for you. 
. . .« You can deliver your product in time. ... We offer 
immediate delivery—-REMEMBER THIS . . . Your product 
is no better than the spring you put into it. 

WRITE, WIRE OR PHONE 


ACE SPRING MFG. COMPANY, Inc. 


77 WEST HOUSTON STREET, NEW YORK 12, N. Y 


For the complete 


AUTOMATIC LAUNDRY 
Robertshaw Electric Thermostats 


baits veo 


Sturdy, dependable Robertshaw Thermostats 
are operated by a mechanical, over - center, 
snap - action, make - and - break mechanism ac- 
tuated by a hydraulic element with quick 
response to small temperature fluctuations. 
Action is instantaneous, positive, powerful 
and non - fatiguing. 

Built to withstand severe and continuous 
usage. Contacts and bridges are fine silver. 
Levers and supports are case hardened steel. 
Diaphragm is stainless steel, electrically 
welded. Body is pressed steel insulated with 
bakelite. 

Robertshaw Thermostats installed on Auto- 
matic Laundry Equipment tell your customers 
you use the very best. 


D-1 — Double-pole, single-throw, di- 
rect acting for Automatic Laundry 
Machines, Driers and Automatic 
— ee (immersion sur- 
‘ace types). ‘i 
Also available in double and single 


a 


ing no mechanical timer. Double 
pole in the heating circuit and single 
pole on motor circuit. Combines 
operations previously done by sev- 
eral units. 

B-10 — A compact, dependable, hy- 


pole models, reverse acting for run- 
ning and signalling when tempera- 
ture goes too high. 

H-15- Compact thermostat for com- 
plete control of clothes driers requir- 


Write for Full Information 
In home and industry EVERYTHING'S UNDER CONTROL 


e Kober shaw: 


Controts ¥ Company 


| \\ \y ROBERTSHAW THERMOSTAT DIVISION 
| YOUNGWOOD, PENNSYLVANIA 


draulic, single pole, slow, make-and- 
break Thermostat for small water 
heaters, driers and ironers. (Rating 
20A 125V or 15A 250V a.c.) 


ts 
WIRE CONNECTORS 
> 


FAST! EFFICIENT! 
ECONOMICAL! 
WRITE FOR DATA SHEET NO. 1031 
SOLAR ELECTRIC CORPORATION 


WARREN, PA. 


SCREW IT! 


= 


THAT’S ALL 
WITH 
SCRU-ITS! 


NOVEMBER 1948 
























































































































































Se rn as 


- « - IN ALL POPULAR SIZES 







As Specalists in the manufacture of 
Asbestos Covered Wire we have con- 
centrated all the efforts of our entire 
engineering and technical staff in 
the production of wire that will meet 
your every requirement for appear- 
ance and reliability. YOU CAN DE- 
PEND ON RADIBESTOS QUALITY. 


But of equal importance, we special- 
ize in the service which we give our 
customers in shipments and atten- 
tion to all the details of their orders. 
YOU CAN DEPEND ON RADIX SER- 
VICE. 


QUALITY and SERVICE are the cor- 
nerstones of our business. May we 
give you more information about 
RADIBESTOS Asbestos Covered 
Wire and how our service can help 
you maintain production schedules? 






















Write for samples—mentioning the purposes 
for which you require asbestos covered wire. 
















ON THE SPOOL 
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Reliance Electric & Engineering Co. 7, 1054 
Ivanhoe Road, Cleveland 10, 0. “VS.” 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘‘Mototrol.”’ 


DRIVES, V-BELT 

Dayton Rubber Co., Dayton 1, O. 

DoALL Company, 254 N. Laurel Ave., 
Des Plaines, Ill. (Transmissions, Iul- 


leys) 
United States Rubber Co., 1230 Avenue of 
the Americas, New York 20, N. Y. 





DUPLICATING MACHINES, DIELESS. 
See Benders, Brakes & Shears, 


DYNAMOTORS. See Motors. 


ELECTRICAL 
Electrical. 


SHEETS. See Steel, 


ELECTRONIC COMPONENTS. 


See Spe- 
cific headings. 


ENAMELING SHEETS. See 
Commercial Forms & Crades. 


Steel — 


ENAMELS. 
Varnishes, 


See Lacquers, Enamels & 


Finishing. 





EXPRESS SERVICES 

Air Express Div., Railway 
Agency, 230 Park Ave., New 
i ee 


EYELETS 


American Brass Co., 
“*Tru-Flange.”’ 
| Revere Copper & Brass, Inc., 
j Ave., New York 17, N. Y. 
| 


Express 
York 17, 


Waterbury 88, Conn. 


230 Dark 


FABRICS, ELECTRICALLY CONDUC- 
TIVE 


Minnesota Mining & Mfg. Co., St. Paul 6, 
Minn. 

FABRICS, INSULATING (Sheets and 
Tapes) 

Glass-Fiber, Varnished Cambric, Cotton, 


Linen, Silk, ete. (See also Tubing and 
Sleeving, Braided Fabrics; Tape and 
Sheeting, Synthetic Resin) 
Acme Wire Co., 1255 Dixwell Ave., 
Haven 14, Conn. 
Bentley-Harris Mfg. Co., 
Conshohocken, Pa. 


New 


Dept M-19, 


Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. “Turbo.” 
Madison Ave., New 


Celanese Corp., 180 
York 16, N. Y. 
Duplan _ Corporation, 512 
New York 12, N. Y 
General Electric Co., 


Seventh Ave., 


Section RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 

Holliston Mills, Inc., Norwood, Mass. 

Husite Div., The Huse Liberty Mica Co., 


171 Camden, Boston 18, Mass. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Irvington i? & Insulator Co., Irv- 
ington J. “‘Irv-o-slot,’’ ‘*‘Ivi- 
bind.’ 


Johns-Manville Corp., 22 E. 40, 
York 16, N. Y. ‘“Quinterra.”’ 

Mica Insulator Co., Schenectady ie ae A 
‘Empire,”’ ‘“Mico.’ 

Meteo Mining & Mfg. Co., St. 


New 


Paul 
6, M 
Mitchell- Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 
National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
“*Natvar.’’ 


New Jersey Wood Finishing Co., Wood- 
bridge, N. J. ‘‘Warslot,’’ ‘’Vartex."’ 
Owens-Corning Fiberglas Corp., Dept. 866, 

Toledo 11, O. ‘“Fiberglas.”’ 
Taylor Fibre Co., Norristown, Pa. 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


FANS & BLOWERS 


Emerson Elec. & Mfg. Co., St. Louis 21, 


Mo. 
Globe Industries, Inc., 135 Sunrise PI., 





Dayton 7, O. 

— Electric Co., 685 Lawrence, Lowell, 

ass. 

Robbins & Myers, Inc., Fan Div., 
Springfield, O. 

“o- Electric Mfg. Co., Menominee, 
Mich. 

Smith Mfg. Co., Inc., F. A., 250 Davis, 
Rochester 2, N. Y. ‘‘Fasco,”’ ‘‘Pilot.”’ 

Taylor Fibre Co., Norristown, Pa. 

FASTENERS. (Bolts & Nuts; Inserts; 
Studs; Pins; Kivets; Screws; Washers.) 

Bolts and Nuts 

Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal, Lock Spring Assembly Nuts 


(D) 

Screw Thread Inserts (E) 

Headed and Rolled Thread Parts— 
Studs, ete. (Cold Upset) (F) 
Spade Bolts (8S) 


Allen Manufacturing Co., Hartford 2, 
Conn. 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 18, N. Y. (A) 


American Screw Co., Providence, R. I. 


(BF), (Cold Heated Screws) 

Buffalo Bolt Co., North Tonawanda, N. Y. 
(A) 

Burndy Engineering Co., 107 Bruckner 
Blvd., New York 54, N. Y. 

Chase Brass & Copper Co., Inc., Water- 


bury 91, Conn. (AC) 








Clark Bros. Bolt Co., Milldale, Conn. 
(ABF) 

Continental Screw Co., New Bedford, 
Mass. (AB) 


Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. (ABF) 

Harper Co., H. M., weed Fstcher, Chi- 
cago 18, i. (ABC 

Lamson & Sessions bo. 1971 W. 35th, 
Cleveland 2, 0. (ABCDFS 

Milford Rivet & Machine Co., 87 Bridge- 
port Ave., Milford, Conn. (B) 


— Lock Washer Co,, Newark, N. J. 





(B) 

National Screw & Mfg. Co., 2440 E. 
Cleveland 4, 0. (ABCDEF) 

New England Screw Co., Keene, N. H. 


75th, 











) 
Palnut Company, Inc., 


65 Cordier, Irving- 
ton 11, N. J. (C) 


Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. ) 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (ABF) 

Reed & Prince Mfg. Co., Worcester, 
Mass. (BF) 

Russell, Burdsall & Ward Bolt & Nut 


Co., Port Chester, N. Y. 
Scovill Mfg. Co., Waterville Screw F'rod 


ucts Div., Waterville 48, Conn. (F) 
Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. ‘Speed Nuts.”’ (D) 


Standard Locknut & Laockwasher, Inc., 
311 N. Capitol Ave., Indianapolis 4, Ind 


(C) 
Sterling Bolt Co., 209 W. Jackson Blvd., 
Chicago 6, Ill. (ABF) 
Thompson-Bremer & Co., 642 W. Hub- 
**Everlock.’’ (C) 


bard, Chicago 22, Ill. 
Tinnerman Products, Inc., 2038 Fulton 
me Cleveland 13, 0. ‘“‘Speed Nuts.” 
United-Carr Fastener Corp., 91 Ames St., 

Cambridge 42, Mass 
Hubbard, Chicago 


Wenco Mfg., 1136 W. 
22, Ill. (8) 

Westfield Metal Prods. Co., Westfield, 
Mass. 


Pins—Cotter (F); Locking and Taper (CG) 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (F) 

Chase Brass & Copper Co., Waterbury 91, 
Conn. (F) 

Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. 

Hobbs Mfg. _£o., 26 Salisbury, Worcester 
5, Mass. ‘“‘Loxit.’’ (F) 

Hubbard Spring Co.. M. D., 525 Centra) 
Ave., Pontiac 12, Mich. (F) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, O. (F) 

National Screw & Mfg. Co., 2440 E. 75th, 


Cleveland 4, 0. (F) 


Pre-Assembied Washers and Screws 
American Screw Co., Providence 1, R. I. 


Central Screw Co., 3501 8S. Shields, Chi- 
cago 9, Il. 

Continental Screw Co., New Bedford, 
Mass. 


Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. 


Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, 0. 
National Lock Co., Rockford, Ill. 


National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. 

New England Screw Co., Keen H. 

Pheoll Mfg. Co., 5700 w. i. Chi- 
cago 50, Ill. 

Russell Burdsall & Ward Bolt & Nut Co., 
Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. 


Keeler Ave., 
Chicago 39, Ill, 


Stronghold Screw Products, Inc., 212 W. 
Hubbard, Chicago 12, Ill 

Recessed Head Screws 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y¥ 


Providence . &..% 


American Screw Co., . 
3501 S. Shields, Chi- 


Central Screw Co., 


cago 9, Ill. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Continental Screw Co., New Bedford, 


Mass. 
Corbin Screw Div., American Hardware 


Corp., New Britain, Conn. 

Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Ill. 

International Screw Co., 9446 Roselaw 
Ave., Detroit 4, Mich. 

Lamson & oaeens Co., 1971 W. 85th, 
Cleveland 2, 

Milford Rivet a “Machine Co., 871 Bridge- 

port Ave., Milford, Conn. 

National Lock Co., Rockford, Il. 

National Lock Washer Co., Newark, N. J. 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, 0. 

New England Screw Co., Keene, N. H. 

Parker-Kalon Corp., 200 Varick, New 
York 14, ze 


Pawtucket Screw Co., Pawtucket, R. I. 


Pheoll Mfg. Co., 5700 W. Roosevelt, Chi- 
cago 50, Ill. 

Reading Screw Co., Norristown, Pa. 

Reed & Prince Mfg. Co., Worcester, 
Mass. 

Russell, & Nut 


Burdsall & Ward Bolt 

Co., Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Til. 


Southington Hardware Mfg. Co., South- 
ington, Conn. 

Sterling Bolt Co., 219 W. Jackson, Chi- 
cago 6, Il. 

Stronghold Screw Products, Inc., 212 W. 
Hubbard, Chicago 12, Til. 

Wolverine Bolt Co., 9685 Grinnell, Detroit 
13, Mich. 

Rivets 

Allmetal Screw Products Co., 33 Greene, 
New York 13, N. Y. 

Aluminum Co. of America, 615 Gulf 
Bldg., Pittsburgh 19, Pa. “‘Alcoa.”’ 
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Avromane 
ls CONTROL 


Where split-second, dependable automatic timing and control are 
important, Zenith Automatic Transfer Switches, Magnetic Contactors, 
Remote Control Switches, and Program Timers are preferred. If 
you have a problem that can be solved with control equipment 
designed for the job we will be glad to give you our recommendations. 


WRITE FOR CATALOG 


ZENITH ELECTRIC COMPANY '33,.¥., Walton, street 


Chicago iMinois 


~mnall eleetrie eoils eactor- UD Te ar 


WY 2ui474 24 
ACID-FREE 


GUMMED PAPER 
b 


a 


Pvt e MANUFACTURERS re ore 


ONE OF THE MANY . 


Haris 


ELECTRICAL SPECIALTIES 
A MIDGET PLUG RECEPTACLE 
Engineered for use in laboratory 
apparatus incorporating space 

limitation. 
We specialize on Round Pin Type 
Connectors for all uses. 

Ask for Bulletin No. 47 


AVAILABLE THROUGH ELECTRICAL JOBBERS AND DISTRIBUTORS EVERYWHERE 


FRANK W. MORSE COMPANY 
BOSTON 35, MASSACHUSETTS 
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It Costs You Less 
to Use 
the Best 


Patented, No. 1,933,555 
(THE SOLDERLESS, TAPELESS WIRE CONNECTORS) 


The cost of “Wire-Nuts” is only a 
tiny part of the total manufacturing 
cost of any electrical equipment. 
It’s what you get for that small cost 
that makes IDEAL “Wire-Nuts” 
the most economical wire connec- 
tors you can use! 


The extra quality you get in “Wire- 
Nuts” never varies. In 1,000 ““Wire- 
Nuts” you can count on 1,000 per- 
fect wire connections. No “duds”, 
no rejects—with “Wire-Nuts” any 
one can make a perfect wire connec- 
tion every time. 


From raw materials to finished 
product, “Wire-Nuts” undergo the 
most rigid control at every produc- 
tion step. Molding compound used 
in the plastic shell must be exactly 
right. Wire for the spring insert is 
tested for strength and uniformity 
of size, then copper coated for extra 
protection and corrosion resistance. 
Inserts themselves are tested to 
.001” tolerance. In all, the finished 
“Wire-Nut” must pass nine inspec- 
tions and tests. 


Costly for IDEAL to be so particu- 
lar? Of course it is. But—added to 
the fact that ““Wire-Nuts” are the 
easiest and fastest way to make ap- 
proved wire connections—it is the 
reason why “Wire-Nuts” cut your 
manufacturing costs. 


It’s also the reason why, if you 
aren’t using “Wire-Nuts”, you 
should be. Call your IDEAL Dis- 
tributor today .. . IDEAL INDUS- 
TRIES, Inc., Sycamore, Illinois. 


*Trade Mark 
Reg. U. S. Pat. Off. 


Only “WIRE-NUTS” 


Easier to Use. Just screw 
on—that's alll No solder, 
tape or tools. 


Resists Pull-Out. A *‘Wire- 
Nut"’ joint of two Ne. 14 


wires will stand up to 176 
pound pull. 


Dependable. 
Not affected by 
vibration. Non- 
corrosive — re- 
sists abrasion. 


Sefe. Wire ends fully 
insulated by strong, 
moisture - resistant 
Bakelite shell that 
prevents ‘‘grounds" 
and ‘‘shorts”’ 


Top Quality. 
Built to preci- 
sion standords 
Inspected and 
tested with lab- 
oratory core. ‘ 


Approved. IDEAL 
“Wire-Nuts’ ore 
listed by Under- 
writers’ Laborateo- 
ries, Inc. and ap- 
proved by other 
leading electrical 
authorities. 


OTR at teed “7 hr0agh 
AMERICA’S LEADING WHOLESALERS 





TRA Rh See ee 
where dependable performance is 
Tu Lee 
DIAMOND SEAL for 
DIAMOND QUALITY. 


Automatic Llectetc 


- 


Bolts @ Nuts @ Screws 
and Rivets 


have built an enviable reputa- 
tion and plant, established on 
the Quality and Dependability 
found in all Clark Bros. Prod- 


MILLDALE, CONN. 


Buffalo Bolt Co., North Tonawanda, N. Y. 


| Chase Brass & Copper Co., Waterbury 91, 


Conn. 

Chicago Rivet & Machine Co. 9609 W. 
Jackson Blvd., Bellwood, Ill. 

Clark Bros. Bolt Co., Milldale, Conn. 

du Pont de Nemours & Co., Inc., E. L, 
Arlington, N. J. (Explosive. ) 

Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. 

Penn Ri-vit & Machine Co., 254 Hunt- 
ington, Philadelphia 33, Pa. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. 

Reed & Prince Mfg. Co., Worcester, Mass. 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Ill. 


Serews—Cap and_ Set, 
Self-Tapping (J) 


Allen Mfg. Co., Hartford 2, Conn. (H) 

Allmetal Screw Products Co., 33 Creene, 
New York 13, N. Y. (H) 

Aluminum Company of America, ¢15 Gulf 
Bidg., Pittsburgh 19, Pa. 

— Screw Co., Providence ~~ m & 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

=— Bolt Co., North Tonawanda, N. Y. 


Camcar Products Company, 608—18th 
Ave., Rockford, Ill. (J) 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn, (H) 

Clark Bros. Bolt Co., Milldale, Conn. (H) 

Continental Screw Co., New Bedford, 
Mass. ‘‘Holtite,’’ “Tap.” (HJK) 

Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. (HJ) 

Harper Co., H. -, 2609 Fletcher, Chi- 
cago 18, Ill, (HJ) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, O. (HJ) 

Milford Rivet & Machine Co., 871 Bridge 
port Ave., Milford, Conn. (HJ) 

Moore, Inc., Gedrge W., 88 Beaver, Wal- 
tham 54, Mass. (H) 

National Lock Washer Co., Newark 5, 
N. J. (HJ) 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. 

— Screw Co., Keene, N. H. 
( ) 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y¥. (HJ) ‘‘Gear-Grip.”’ 
Penn Ri-vit & Machine Co., 254 Hunt- 

ington, Philadelphia 33, Pa. 
Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn, (H) 
Reed & Prince Mfg. Co., 
Mass. (H) 
Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. “Speed Nuts.’’ (H) 
Standard Pressed Steel-Co., Box 594, Jen- 

kintown, Pa. ‘‘Unbrako.’’ (H) 
Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Tl. (HJ) 


Washers—Flat (K); Lock and Spring (L) 


Allmetal Screw Products Co., Dept. EL, 

33 Greene, New York 138, N. Y. (K) 

——— Spring Corp., Bristol, Conn, 
4) 

Barnes Co., Wallace, Bristol, Conn. (KL) 

Barnes-Cibson-Raymond Div., Associated 
Spring Corp., Detroit, Mich. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. (KL) 

Clark Bros. Bolt Co., Milldale, Conn. (H) 

Dunbar Bros Co. Div., Associated Spring 
Corp., Bristol, Conn. 

Gibson Co., William D., Div., Associated 
Spring Corp., 1800 Clybourn Ave., Chi- 
cago 14, Ill. (KL) 

Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Tl. (K) 

mas ee. Co., 26 Salisbury, Worcester 


5, 88. 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (K) 

Lamson & Session Co., 1971 W. 85th, 
Cleveland 2, O. (KL) 

National Lock Washer Co., Newark 5, 
N. J. ‘‘Kantlink’’ (L) 

Ohio Div., Associated Spring Corp., Day- 
ton, O. ‘Tangle Proof.”’ (KL) 

Palnut Company, Inc., 66 Cordier, Irving- 
ton 11, N. J. (L) 

Raymond Mfg. Co., Div., 
Spring Corp., Corry, Pa. (K 4) 

Shakeproof, Inc., 2501 Keeler Ave., Chi- 
cago 39, Ill. (L) 

Standard Locknut & Lockwasher, Inc., 
311 N. Capitol Ave., Indianapolis 4, 
Ind. (L) 

Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Ill. 

Thompson-Bremer & Co., 1642 W. Hub- 
bard, Chicago 22, Til. ‘‘Everlock."’ (KL) 

Wrought Washer Mfg. Co., 2200 S. Bay, 
Milwaukee 7, Wis. (KL) 


Machine (H); 


Worcester, 


Associated 


FELT 


American Felt Co., Glenville, Conn. 

Felters Co., 210-U South, Boston 11, 
Mass. 

Felt Products Mfg. Co., 1536 Carroll Ave., 
Chicago 7, Ill. 

Western Felt Works, 4035 Ogden Ave., 
Chicago 23, Ill. 


FIBRE, PHENOLIC. See Plastics, Lami- 
nated. 


FIBRE, VULCANIZED. 
Rod, Tubing) 


Baer Co., N. 8., 7-11 Montgomery, Hill- 
side, N. J. 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Husite Div., The Huse Liberty Mica Co., 
171 Camden, Boston 18, Mass. 


(Board, Sheet, 


Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, ill. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. 

National Vulcanized Fibre Co., Wilming 
ton 99, Del. ‘‘Peerless,’’ “Vuleot.”” 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., 230 
Park Ave., New York, N. Y. “Den 
site,’ Electrite,” ‘Kraft Board.” 

Yardley Plastics Co., 138 Parsons Ave 
Columbus 15, O 


FILLING COMPOUNDS. See Cements 
Insulating and Sealing, Waxes and 
Compounds. 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Mfg. Co., Div., Chrysler Corp. 
Detroit 2, Mich. 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, J. 

Moraine Products Division, General Mo- 
tors, Dayton, O. ‘‘Porex.’ 


FILTERS, RADIO INTERFERENCE 


Federal peiion and Radio Corp., Dept 
J, 116, 100 Kingsland Rd., Clifton, 


Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y 
Mallory & Co., Inc., P. R., Indianapolis 


N. J. 
General Electric Co., 


» Ind. 
Sprague Electric Co., North Adams, Mass. 
Tobe ayaa Corp., Norwood, Mass 
““Tobe.”’ 


FINISHES, PRODUCT. See Lacquers, 
Enamels & Varnishes. 

FLEXIBLE CORDS. See Wire and Cable, 
Insulated. 


FLEXIBLE SHAFTING 


Walker Turner Div., Kearny & Trocker 
Corp., Plainfield, N. J. 


FLUORESCENT LAMP AUXILIARIES 
(For Resistors, see Resistors, Instru- 
ment & Radio; See also Capacitors) 


Acme Electric Corp., 3510 Water, Cuba, 


| > 4 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford 6, Conn. 

Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 18, Ill. 
Davis & Co., Dean W., 1006 First, Kent- 

land, Ind. 

General Electric Co., Section A50-122, 
Appl. & Merchandise Dept., Bridgeport 
2, Conn. 

Gramer Co., 2734 N. Pulaski Rd, Chi- 
cago 39, Ill. 

Jefferson Electric Co., Bellwood, Ill. 

Sola Electric Co., 4633 W. 16th, Chi- 
eago 50, Ill. 

Solar Electric Corp., Central Ave., 
Warren, Pa. 

Sprague Electric Co., No. Adams, Mass. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


FOOT SWITCHES. See Switches. 


FORGINGS 


Aluminum Company of America, 615 Gulf 
Bidg., Pittsburgh 19, Pa. (Aluminum.) 

American Brass Co., Waterbury 988, Conn. 
**Anaconda.”’ 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (Non- 
ferrous. ) 

Scovill Mfg. Co., Forgings Div., 18 Mill, 
Waterbury 91, Conn. (Non-ferrous.) 


FREQUENCY CHANGER SETS. See 
Motors. 


FUSE HOLDERS, MOUNTINGS and 
CLIPS 


Burndy Engineering Co., 107 Bruckner 

Blvd., New York 54, N. Y. 
Industries, Inc., 1008 Park Ave., 

Sycamore, Ill. 

Ilsco Copper Tube & Products, Inc., Cin- 
cinnati 27, O. 

Jefferson Electric Co., Bellwood, Il. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. Serren,, Chicago 18, » 

Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, iil. 

Morse Co., Frank W., 1300 Soldiers Field 
Rg., Boston 35, Mass. 

Bherman Mfg. Co., H. B., Battle Creek, 


h 
Trico Fuse Mfg. Co., Milwaukee, Wis. 


FUSES 


Burndy Engineering Co., 107 Bruckner 
Blvd., New York 54, 

Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. ‘‘Noark.’ 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Jefferson Electric Co., Bellwood, Tl. 

Littelfuse, Inc., 4761 Ravenswood Ave. 
Chicago 40, Ill. 

Royal Electric Co., Inc., 95 Grand Ave., 
Pawtucket, R. I. 

Solar Electric Corp., Central Ave., War 
ren, Pa. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


FUSIBLE ALLOYS 


Cerro De Pasco Copper Corp., Dept 5, 40 
Wall, New York 5, N. Y. (‘‘Cerrotru’’ 
Bismuth; Tin Eutectic; “‘Cerrolow” 
Indium. ) 

Federated Metals Div., American Smelt- 
ing & Refining Co., 120 Broadway, 
i, ee A A 


ELECTRICAL MANUFACTURING 





seo See _~- 
© . : 


Fixed and ad- 
justable types. 5 
to 200 watts 
standard. Other 
ratings, termi- 
nals, mountings, 
to order. 


% When you use Greenohms 
—those distinctive green-col- 
ored cement-coated power 
resistors, it means you are 
building quality, depend- 
able, long-lasting equipment. 
For Clarostat Greenohms 
stand the gaff. The cold-set- 
ting cement won't crack, 


flake, peel. Wire winding is 
unimpaired in fabrication. 
The unit withstands heavy 
overloads without flinching. 
As rugged mechanically as 
electrically. A Greenohm 
lasts and lasts and lasts. % In- 
terested in tougher power re- 


sistors? Write for Bul. 113. 


CLAROSTAT MFG. CO., INC a 


CERAMIC ase 
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Subsidiary of Harbison-Walker Refractories 
EAST LIVERPOOL, OHIO 
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RECHARGEABLE @ NON-SPILL 


VITAMITE 


1 OZ. BATTERIES 
Ideal for Use With 


Miniature and Sub-Miniature Fila- 
ment Type Tubes for Hearing Aids, 
Portable Equipment, Medical and 
Laboratory Instruments. Wherever 
power is desired within minimum 
space and weight limits, let Vitamite 
solve your problem. 

Other miniature models from 1 oz. 


to IIb. All models available in Multi- 
Units from 2 to 1200 volts. 


THE VITAMITE COMPANY 


MODEL 2B 0.45 227 West 64th St., New York 23, N. Y. 


Actual Size Illustrated 
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RELIANCE 


V-$ 


DRIVE 


ELECTRONIC ADJUSTABLE-SPEED DRIVE 
FOR A-C CIRCUITS Provides centralized con- 


trol for simple action. Features starting, quick- 
stopping, jogging, inching or creeping, 
reversing, with infinite speed adjustments and 
controlled acceleration and deceleration. 


HAYDON-TIMED for accurate action 


The all-electric Reliance V*S Drive employs a special 
Haydon timer to provide a 30 or 45 second preheating 
cycle to protect the power tube, while still cold, against 
premature application of the load. The timer also features 
delayed reset to permit other relays to operate in the inter- 
val and to provide against complete recycling in the event 
of momentary power failures. Reliance is but one of hun- 
dreds of nationally known manufacturers relying on Haydon 
timers for better product performance. When confronted 
with a timing problem, take advantage of Haydon Time 
Engineering Service. There is a Haydon 
representative near you to discuss and 
demonstrate timing motors and devices. 
For immediate reference, see the con- 
densed Haydon catalog in Sweet's File 
for the Product Designers . . 
for your complete copy, with illustra- 


. or write 


tions, application information, specifi- 
cations and dimensional drawings. If 
it's about time, call for Haydon. 


Write 2511 Elm Street, Torrington, Connecticut 


ae INC 


TORRINGTON, a CONNECTICUT 
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REVOLUTIONARY SOLDERING IRON 


New Iron Steps Up Efficiency .. . Boosts Output 


@ Weighs only 3 ounces, yet it can 
do the job of @ 200 watt iron. 

® Readily interchangeable tip-heads; 
no cleaning or filing. 

« to use for every type of 
so ing. 


Ready for attach- 

ment and operation 

on 110 V A.C., 

50-60 cycles through 

transformer supplied 

with iron, or 6-8 volt A.C. or 
D.C. without transformer (from 
an automobile battery). 


Overall size 91,” x 15/16”; ship. 
wt. approx. 4 Ibs. 


IDEAL FOR PRECISION WORK: 


Se 


oldetron 


tr. Mark Reg., Pat. Pend. 


Fingertip control... 
Permits long periods 
of soldering without 
fatigue... High 
working output... 
Low current drain. 


Revolutionary in design, 


this featherweight precision iron has all the advantages of light 
weight and small size, making it ideal for fine precision work 


in ‘‘hard-to-reach’’ places. 


NEW FEATURES: Weighs only 3 ounces . 


. Fingertip button permits control 


seconds from a cold start 


of temperature to suit —. operation .. . 
then requires only 3 seconds to reheat 


off up to one minute, 


for operation at maximum efficiency 


. Heats up in 20 
Retains heat with switch 


. Bakelite handle with 


cork covering insures. comfortable cool grip. 
PRICE, including transformer and Tip-Head “‘A”’, $13.95 
Manufacturers: Order sample unit. test its areat efficiency! 


TRANSVISION, INC., NEW ROCHELLE, N. Y. 


Dept. E.M. 


SAVE TIME... SPEED 
ASSEMBLY with CTC 


ALL-SET BOARDS! 
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On the assembly line and 
in the laboratory, CTC 
ALL-SET Boards are valu- 
able time-savers. 

With Type 1558 Turret 
Lugs, a new board now 
offers mounting for minia- 
ture components. 1 1/16” 
wide, 3/32” thick, only. 
(Type X1401E.) 

With Type 1724 Turret 
Lugs, boards come in four 
widths: 14”, 2”, 244”, 3” — 
in 3/32”, 4%”, 3/16” thick- 
nesses. 

With the addition of the 
new miniature board, CTC 
ALL-SET Boards now 
cover the entire range of 
components. 

All boards are of laminat- 
ed phenolic, in five-section 
units, scribed for easy sepa- 
ration. Each section drilled 
for 14 lugs. Lugs solidly 
swaged into precise position 

.. whole board ready for 
your assembly line. 


SPECIAL PROBLEMS 

Custom-built boards are 
aspecialty with CTC. We're 
equipped to handle many 
types of materials including 
the latest types of glass 
laminates ...many types 
of jobs requiring special 
tools...and all types of 
work to government spec- 
ifications. Why not drop us 
a line about your problem? 
No obligation, of course. 


453 Concord Avenve 
Cambridge 38, Mass. 





GAGES, TEMPERATURE and VACUUM 


Edison, Inc., Thos. A., Instrument Div., 
W. Orange, N. J. 

Electric Auto-Lite Co., Toledo 1, O. 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa, 


GALVANOMETERS. See Instruments. 


GASKETS 


Armstrong Cork Co., 9509 Arch, Lancas- 
ter, Pa. (Cork and Rubber Composi- 
Rubber Co., 


tions.) 

Connecticut Hard 412 East 
Street, New Haven, Conn. 

Felt Products Mfg. Co., 1536 Carroll Ave., 
Chicago 7, Ill, 

Garlock Packing Co., Palmyra, N. Y. 

General Elec. Co., Chemical Dept., 1 
Plastics Ave., Pittsfield, Mass. “‘G-E 
Silicone.’’ 

United States Rubber Co., 1230 Avenue of 
Americas, New York 20, N. Y. 


GEARMOTORS. See Motors. 


GEARS and PINIONS, METAL 
Amplex Mfg. Co., Div. Chrysler Corp., 


Detroit 2, Mich. 
Gear Specialties, 2635 W. Medill Ave., 
Cleveland 


Chicago 47, Ill. 

Ohio Gear Co., 1358 E. 
0, O. 

Perkins Machine & Gear Co., Circuit Ave., 
Springfield 2, Mass. 

Shakeproof, Inc., 2501 
Chicago 39, Ill, 

Westinghouse Elec. Corp., P. 
Pittsburgh 30, Pa. 


179th, 


N. Keeler Ave., 
O. Box 868, 


GEARS and PINIONS, 
LIC. See Fibre, Vulcanized; 


NON-METAL- 
Plastics. 


GENERATORS. See Motors. 


GLASS-BONDED MICA 


General Electric Co., Plastics 
Chemical Dept., Pittsfield, Mass. 
Mycalex. ) 


GLASS-FIBER, 
TAPE. 


Div., 
(G-E 


YARNS, CLOTH and 
See Fabrics, Insulating. 


GLASS-SEALING ALLOYS 

Cerro De Pasco Copper Corp., 
40 A ae New York 5, N. Y. 
seal, 

Stupakoff Ceramic & Mfg. Co., 
Pa. “‘Kovar.”’ 


Dept. 5, 
**Cerro- 


Latrobe, 


GLASS TECHNICAL 
Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire). 


General Plate Div., Metals & Controls 
Corp., Attleboro, Mass. 

Standard Metals Corp., 262 Broad, N. 
Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. ‘*Wilco.’’ 


GRAPHITE. See Carbon and Graphite. 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. **Heyco.’” 

Walker Co., George, 118 Amsterdam 
Ave., Passaic, N. J. ‘“‘Gripmaster.’’ 


HARNESS and ASSEMBLIES 
WIRE 


Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, Ill 


Drake Mfg. Co., 1713 W. Hubbard, Chi- 
cago 22, Ill, 
Electric Auto-Lite Co., Huron, 
Monticello, Ind. 


Mich. 

Essex Wire Corp., 

Federal Telephone & Radio Corp., Dept. 
: oe. 900 Passaic Ave., E. Newark, 


General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., 
Bridgeport 2, Conn. ‘‘Flamenol."’ 

Interstate Mfg. Corp., 137 Sussex Ave., 
Newark 4, N. J. 

a ag" Electric Co,, 70 River, Pawtucket, 


Mines Equipment Co., 4215 Clayton Ave., 
St. Louis 10, Mo. 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 

R. I. Appliance & Cord Set Co., 195 
Weedon, Pawtucket, R. I. 

Riverside Mfg. Co., 200 So. River, Ypsi- 
lanti, Mich. 

United Mfg. Co., 78 N., 
Water, Milwaukee 2, 


Port 


& Service 
Wis. 


HEATING ELEMENTS and UNITS 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Electric Heater Specialty Co., 55 E. 8th, 
New York 3, N. Y. 

Electro-Therm Inc., 8010 Georgia Ave., 
Silver Springs, Md. 

General Electric Co., Section H668-57, 
Appliance Dept., Schenectady 5, N. Y. 

Hartford Element Co., 282 Windsor, Hart- 
ford 5, Conn. 

Hevi Duty Elec. Co., Milwaukee 1, Wis. 

Lewis Engineering Co., Naugatuck, Conn, 

Tuttle & Co., H. W., Adrian, Mich. 

Vulcan Electric Co., Danvers 2, Mass. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘‘Uni-Therm.” 

Yale & Towne Mfg. Co., The, Room 1033, 
Chrysler Bldg., New York 17, N. Y¥. 


HERMETIC SEALS. 
Terminals, Hermetic. 


See Seals and 


HIGH-FREQUENCY HEATING UNITS 
General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y 
Radio Receptor Co., Inc., Dept. 
251 W. 19th, New York 11, 
**Heatmaster.’” 
Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 


HIGH-NICKEL ALLOYS. 
and Nickel Alloys. 


HOLDERS, COMMUTATOR BRUSH 


Phoenix Electric Mfg. Co., 711 W. Lake, 
Chicago 6, Ill. 


IMMERSION HEATER _ UNITS. See 
Heating Elements & Units. 


IMPREGNATING COMPOUNDS. See 
Cement, Insulating and Sealing; Waxes 
and Compounds. 


INDICATORS, HEAT. 
eters. 


See Nickel 


See Thermom 


INDICATORS. SPEED. see 
eters. 


INDIUM ALLOYS 


Cerro de Pasco Copper Corp., Dept. 5, 
40 Wall, New York 5, N. Y. “Cerro 
low.”’ “‘Cerroseal.’’ 


Tachom 


INDUCTION HEATING. See 
Frequency Heating Units. 


INFRA-RED LAMPS. See Lamps, In- 
candescent and Infra-red. 


High- 


INSTRUMENTS and ACCESSORIES, 
LABORATORY STANDARD 


Acme Electric Corp., 3510 Water, Cuba. 


Electro-Therm., Inc., 8010 Georgia Ave., 
Silver Springs, d, 

General Electric Co., Section 1668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Superior Electric Co., 1310 Meadow St., 
Bristol, Conn. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 


Acme Electric Corp., 3510 Water, Cuba, 
LY 


Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Burlington Instrument Co., 203 N. 3rd, 
Burlington, Iowa. 

Electric Auto-Lite Co,, Toledo 1, 0. 

Electro-Therm. Inc., 8010 Georgia 
Silver Springs, Md. 

Federal Telephone and Radio Corp., Dept. 
J116, 100 Kingsland Rd., Clifton, N. J. 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y 

General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass. 

Ideal Industries, Inc., 1008 Park Ave., 


Sycamore, Ill. 
Landis & Gyr, Inc., 104—5th 
of America, 


York 11, N. Y. 
Radio Corporation 
cial Engineering Section ER 71, 
rison, N. J. 

Simpson Electric Co., 5200 W. 
Chicago 44, Il. 
Superior Electric Co., 

Bristol, Conn. 
Triplett Electrical Instrument Co., 
D-28, Bluffton, O. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 
Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J 


INSULATION, WIRE and CABLE 
ramie and Synthetic) 


Dow Corning Corp., Midland, 
“*Silostie.’’ 

du Pont de Nemours & Co., Inc., E. L., 
Plastics Dept., Room 137, Arlington, 
N. J. _ “Polythene.” 

Eastman Kodak Co., Rochester 4, N. Y. 

Goodrich Chemical Co., B. F., Dept. I-12, 
Rose Bldg., Cleveland 15, 0. ‘‘Geon.”’ 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 

Sprague Electric Co., No. Adams, Mass. 
““Ceroc.”” 


Ceroc. 
United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


INVERTERS, ROTARY. 


INVERTERS, VIBRATOR. 
Converters. 


IRONS, SOLDERING. 
Irons. 


JEWEL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


KNOBS and HANDLES, MOLDED. See 
Plastics—Custom Molders. 


LACQUERS, COIL DIPPING. See 


Varnishes, Compounds and Resin- 
Insulating. 


LACQUER, ENAMELS and 
NISHES, FINISHING 


Dow Corning Corp., Midland, Mich. 
(Silicone Resins and Varnishes) 

du Pont de Nemours & Co., E. L., 
ishes Dept., Wilmington, Del. 

General Electric Co., Chemical 
1 Plastics Ave., Pittsfield, 
(Silicone) ‘“‘Glyptal.” 


Ave., 


Ave., New 


Commer 
Har- 


Kinzie, 


1310 Meadow §&t., 


Dept. 


(Ce- 


Mich., 


See Motors. 


See Vibrator 


See Soldering 


VAR- 


Fin- 


Dept., 
Mass. 
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Rogan Offers a Wide Variety of Stock Molded 


MOTORS 


are built for 


PERFORMANCE 





_ BASS 


SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan's stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 
for free catalog now! 


00 W. IRVI ° ° 
ROGAN BROTHERS “eiickco 18. iinols 
Compression Molders and Branders of Plastics 





/ | Ric Motor of the application, there is a 
wi | K-C Motor which will power your equip- 
er an | ment for long, hard, care-free service. These 
ELECTRICAL FITTINGS | compact, powerful units are designed and 
| built by engineers who specialize in producing 

A dependable source of supply for fractional horsepower motors of highest qual- 


Electrical Terminals, Lugs, Fuse ity. All the skill-and “know-how” of long 
Clips, etc. Write today for cata- 


experience have been applied to build motors 
log bulletins, or ask for quotation which can be depended on for the maximum 
on your soquiements. in smoothness and economy. 

K-C Motors are attractive in appearance. 

They are as fine in performance as they are 
H. B. SHERMAN MFG. CO. ; 


good in looks. If considered only from the 
angle of appearance, K-C Motors provide an 


BATTLE CREEK, MICHIGAN 


@ ENGINEERED | important contribution as a sales asset to the 
een T TRICO OILERS | O i oan equipment they motorize. 
© DESIGNED ~ Ce I J quip y 


For Bearing Protection Built in fractional horsepower sizes and in 
e@ SPECIFIED TRICO Automatic Oilers assure peak 


F efficiency, smooth operation, long, ae some higher ratings at higher speeds. 
By Many Leading rugged machine life. . . This famous - ‘ 

Machine Builders line is bringing added prestige and [9 

customer good-will to Designers every- oS c 

where in addition to providing the nr e 

following advantages: . , . 


THOROUGH BEARING PROTECTION 


savings ot rirowen yl KINGSTON-CONLEY DIVISION 


LOWER MAINTENANCE 
PROLONGED MACHINE LIFE. , 
STREAMLINED APPEARANCE. 
WRITE FOR CATALOG 
86 BROOK AVENUE 
TRICO FUSE MFG. CO., Milwaukee, Wis. 
ORT ace i meta Cit et) NORTH PLAINFIELD, N. - 
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pam OF 


ATIC DIAC 
scutes aeGuiat 


TIONAL ELECTRONIC 


FUNC . 
ous~ 
qusant INS TANTANE 


Your utility company may quote a nominal 
voltage — but power suppliers are allowed to 
vary, within certain limits, from the nominal. 
This condition, plus load changes in your own 
operation, results in voltages other than nominal. 
A STABILINE Automatic Voltage Regulator 
Type IE in your power line assures you of con- 
stant voltage. It’s imstantaneous in action — 
completely electronic in operation. Holds de- 
livered voltages to within +0.1 volts, regardless 
of line variation .. . within +0.15 volts for any 
load current change or load power factor change 
from lagging .5 to leading .9. Maximum wave- 
form distortion 

never exceeds 3 

percent. 


Rear View 


STABILINE Type IE 


Bulletin 547 gives you information on this and 
other Superior Electric voltage control equip- 
ment. Write for your copy today. 


1311 Meadow Street, Bristol, Connecticut 


rue SUPERIOR ELECTRIC co 9 © 
BRISTOL CONNECTICUT SY) 


POWERSTAT VARIABLE TRANSFORMERS » VOLTBOX A-C POWER SUPPLY + STABILINE VOLTAGE REGULATORS 
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| Westinghouse Electric Corp., P. 


| Westinghouse Electric Corp.. 


| Hart 


| Madison-Kipp ei ae 


Maas & Waldstein Co., Newark 4, N. J. 
**Metletone.”’ 

Monsanto Chemical. Co., Plastics Div., 
Springfield 2, Mass. 

The Sherwin-Williams Co., Industrial 
Div., Cleveland 1, O. 


LAMINATED METALS, PRECIOUS 
and BASE (Sheet, Tube and Wire) 


Baker & Co., Inc., 113 Astor, Newark 
5, N. J. 


General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

Standard Metals Corp., 262 Broad, N. 
Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. ‘‘Wilco.”’ 


LAMINATED PLASTICS. 
LAMINATIONS, MOTOR AND TRANS- 
FORMER 


See Plastics. 


Acme Electric Corp., 3510 Water, Cuba, 
ie: x 


Sherman Lamination Co., 10 Thompson, 
Stratford, Conn. 


LAMPS, FLUORESCENT 


General Electric Co., Lamp Department, 
Nela Park, Cleveland, O. 

Solar Electric Corp., Central Ave., War 
ren, Pa. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


LAMPS, INCANDESCENT AND 
INFRA-RED 

General Electric Co., Lamp Department, 
Nela Park, Cleveland, 0O. 

Solar Electric Corp., Central 
Warren, Pa. 

North American Electric Lamp Co., 1082 
Tyler (Carbon), St. Louis 6, Mo. 


“*"Naleo.”’ 
0. Box 


Ave., 


868, Pittsburgh 30, Pa. 


| LAMPS, MERCURY VAPOR 
| General 


Electric Co., Lamp Department, 


Nela Park, Cleveland, 
P. O. Box 


868, Pittsburgh 30, Pa. 


LAMPS, MINIATURE 
Indicator) 


General Electric Co., Lamp Dept., 
Park, Cleveland, O. (Neon Glow) 

Herzog Miniature Lamp Works, 
Jackson Ave., Long Island City 1 

Littelfuse, Inc., 4761 
Chicago 40, Ill. 

North American Electric Lamp Co., 1082 
Tyler, St. Louis 6, Mo. ‘‘Nalco.’’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


(Pilot and 


Nela 
12-63 
| © # 
Ravenswood Ave., 


LAVA. See Ceramics. 


LAYOUT STEEL BLUE 


Dykem Co., 2303-F N. 
6, Mo. 


llth, St. Louis 


LENSES, PRESSED GLASS 
Kopp Glass, Inc., Swissvale, Pa 


LIGHTS, MACHINE (Magnifiers) 


Stanley Electric Tools, 502 Myrtle, New 
Britain, Conn. “*Flud-Lite.”’ 


LIGHTS, PILOT and INDICATOR 


Arrow-Hart & MHegeman Electric Co., 
103 Hawthorne, Hartford 1, Conn. 
Cannon Elec. Dev. Co., 3209 Humboldt, 

Los Angeles 31, Cal. 

Dial Light Co. of America, Inc., 900 
Broadway, New York 3, N. 7. 
“*Dialco.’’ 

Drake Mfg. Co., 1713 W. Hubbard, Chi- 
eago 22, Il. 

Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. ‘‘Diamond H.’’ 

Kirkland Co., H. K., 810 King, Morris- 
town, N. J, ‘*Bulls-I Units.’’ 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 


LOCKNUTS and LOCK WASHERS. 
See Fasteners. 


LOUDSPEAKERS 


Radio Corporation of 
mercial Engineering, 
Harrison, N. J. 


Com- 
ER 71, 


America, 
Section 


LUBRICATORS, OIL and GREASE 
Gits Bros. Mfg. Co., 1840 8S. Kilbourn 
Ave., Chicago 23, Ill 


Waubesa, 
Madison 4, 


Trico Fuse Mfg. Co., Milwaukee, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, Inc., 
Fourth, Harrisburg, Pa. 
grip,’”’” ‘‘Plasti-grip,”’ 

American’ Brass 
88, Conn. 

Buchanan 


1504 N. 
“Diamond- 
““Solistrand.*’ 

Company, Waterbury 


Electrical Prods. Corp., 1290 
Central Ave., Hillside, N. J. 
Burndy Engineering Co., Inc., 107 
Bruckner Blvd., New York 54, N. Y. 

Cambridge Termionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Heyman Mfg. 5 500 Michigan Ave., 


Kenilworth, ° 

Iisco Copper Tube & Products, Inc., 
Cincinnati 27, O. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 19, II). 

Krueger & Hudepohl, Third & Vine, 
Cincinnati 2, O. 


Littelfuse, Inc., 4761 Ravenswood Ave, 
Chicago 40, IIL 

Morse Co., Frank W., 1300 Soldiers 
Field Rd., Boston 35, Mass. 

Patton-MacGuyer Co., 17 Virginia Ave 
Providence 5, R. I. 

Rajah Co., Bloomfield, N. J. 

Shakeproof, Inc., 2501 N. Keeler Ave 
Chicago 39, Ill. 

Sherman Mfg. Co., H. B., 12 Barne; 
Battle Creek, Mich. 

Soreng Mfg. Cop. 1901 Claybourn Ave 
Chicago 14, I 

Superior Electric Co., 1310 Meadow §&t 
Bristol, Conn. 

Thompson-Bremer & Co., 1642 W. Hub 
bard, Chicago 22, Ill. ‘‘Everlock.’’ 


MACHINES. See Specific Headings, 


Balancing; Coil Winding; Die Casting: 
Drafting; Milling; Molding; 

Rivet Setting; Screw Driving; 

pers; Wires; Wire Insulating. 


MAGNETIC MATERIALS. 
Electrical; Magnets, 
netic Recording Tape. 


MAGNETIC RECORDING TAPE 


Indiana Steel Products Co., 6 N. Michi 
gan Ave., Chicago 2, [ll. ‘‘Hyflux.” 
Minnesota Mining & Mfg. Co., St. Paul 

6, Minn. ‘‘Scotch’’ Tape. 


See Steel, 
Permanent; Mag 


MAGNETS, PERMANENT 


General Electric Co., Metallurgy Div., 
Section HA-11 Chemical Dept., Pitts 
field, Mass. “‘Alnico,’’ ‘‘Cunico,’’ 
“‘Cunife,"’ “‘Silmanal,’’ ‘‘Vectolite.”’ 

Indiana Steel Products Co., 6 N. Michi 
gan Ave., Chicago 2, Ill. **Ispco,”’ 
“‘Alnico,”’ “‘Cunico,’’ ‘‘Cunife,’’ ‘“‘Sil- 
manal,’’ ‘“‘Vectolite.’’ 


MAGNIFIERS. See Lights, Machine. 


MATERIALS HANDLING EQUIPMENT 


Lyon Metal Products, Inc., 239 Monroe 
Ave., Aurora, Ill. 
Market Forge Co., 84 

Mass. 
Robbins & Myers, Inc., Crane & Hoist 
Div., Springfield, O. 


Garvey, Everett, 


MERCURY ARC RECTIFIERS. See 
Rectitiers, Mercury Are. 


MERCURY RELAYS. 
Contactors. 


See Relays and 


MERCURY SWITCHES. See Switehes 


MERCURY VAPOR LAMPS. See Lamps, 
Mercury Vapor. 


METALLIZED GLASS. 
nical. 


See Glass, Tech 


METALS. LAMINATED. See 
nated Metals, Precious and Base. 


METALS, PRECIOUS. See Gold; Lami 
nated Metal; Platinum; Silver. 


Lami 


METALS, RARE 


Fansteel Metallurgical Corp., North Chi- 
cago, 1. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


METERS. 


MICA, GLASS-BONDED. 
Bonded Mica. 


See Instruments. 


See Giass- 


MICA MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, 
Segments, Washers, etc.) 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 

General Elec. Co., Resin and Insulating 
Materials Div., Schenectady, N. Y. 
Husite Div., The Huse Liberty Mica Co., 

171 Camden, Boston 18, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Tl. 

Macallen Co., 16 Macallen, Boston 
Mass. 

Mica Insulator Co., Schenectady 1, a F. 

Insulation Co., 


*‘Micanite,’’ ‘‘Munsell. 

Mitchell- Rand Inc., 51 
Murray, New York 7, N. Y. 

New England Mica Co., Inc., 30 Woerd 
Ave., Waltham, Mass. 


MICA UNDERCUTTERS 


Ideal Industries, Inc., 1008 Park 
Sycamore, Il. 


Rings, 


Ave., 


MICROPHONES 


Amperite Co., 561 Broadway, New York 
12, N. Y. 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, 
Plastics, Rubber. 


MOLDING MACHINES, PLASTIC 


Kux Machine Co., 3922 W. Harrison, 
Chicago 24, IM. 

Lake Erie Engineering Corp., 878 Wood- 
ward Ave., Buffalo 17, N. Y. 

Stokes Machine Co., 5996 Tabor Rd., 
Philadelphia 20, Pa. 


MOLYBDENUM—Sheet and Wire 
(See also Contacts) 


Fansteel Metallurgical Corp., North Chi- 
eago, Til. 

Mallory & Co., Inc., P. R., Indianapolis 
8, Ind. 
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TEL asd 


DI-ACRO 
dw G3 


@ ROK-LOK—sensitive material clamp for accuracy 
@ DOUBLE-EDGED FORMING BLADE for close reverse bends 
@ NEW PRECISION STOPS control angularity of bends 


This versatile metal forming machine was developed for use in 
model shops, experimental Cicustedinn and production depart- 
ments where it often replaces dies for all types of precision forming 
operations. Di-Acro Brakes will form a great variety of materials 
including bronze, stainless steel, aluminum and bi-metals. 


WRITE FOR CATALOG. New edition of 40-page Di-Acro Catalog 
contains detailed information on all Di-Acro Brakes, 
Shears, and Benders and illustrates how these pre- 
cision machines can used individually or co- 
operatively for ““_DIE-LESS DUPLICATING”. 


€ DI-ACRO is Pronounced “Die-Ack-Ro" 


AERO TTI Tee 


aout ses 8TH AVE., LAKE CITY, MINNESOTA 


ARE YOU LOOKING FOR QUALITY 


IN FRACTIONAL HORSE POWER MOTORS, RATINGS:1 /100 to 1/10h.p.? 


OFFERS POSSIBILITIES ESPECIALLY IN THE 
UNIVERSAL TYPES OPERATING ON AC-DC 
WITH OR WITHOUT GEAR UNITS. 


OUR-ENGINEERS WILL BE GLAD TO HELP YOU eee 
WRITE: ‘RAE MOTOR CORP., P. O. BOX 291, RACINE, WIS., U.S.A. 





METAL 
IDENTIFICATION TAGS 
OF EVERY DESCRIPTION 
For Identifying Wires, Cables, Parts, Assemblies, etc. Embossed or Stamped 


Markings, as desired. Consecutively numbered tags a specialty. Blank tags 
for customers who prefer to do their own marking. 


Write for Free Samples and Prices 


NATIONAL BAND & TAG CO. 


DEPT. 9-831 NEWPORT, KENTUCKY 
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To the true Engineer’... 


No Product 
as Ever “Perfect” 


ae as he may over a new product 
development, the true engineer is never 
ready to accept that product as the ultimate 
in performance, appearance or manufactur- 
ing technique. He knows only too well that 
the improvements of today will give way to 
still greater accomplishments tomorrow. 
“Perfection” to him is a goal .. . mever a 
reality! 


That is why manufacturing engineers are 
forever alert to new technological advance- 
ments in materials and components that can 
contribute to the betterment of their designs, 


both on existing products and those still on 
the drafting board. 


That is why ELECTRICAL MANUFACTUR- 
ING holds such genuine reader interest among 
men like yourself who are responsible for 
product development. 


ELECTRICAL MANUFACTURING focuses 
squarely on the special problems which are 
incident to the development of all electrically 
operated machines, appliances and equip- 
ment. It is a prolific source of ideas on new 
methods, materials, metals, electrical and 
mechanical parts, equipment and finishes . . . 
components of every type which can con- 
tribute to the improvement of your own 
manufactured products. 


Are you taking fullest advantage of these 
product making aids? 



















_NEW, IMPROVED SIGNAL 


COAXIAL RELAY 01 rreouency 


SWITCHING 












Double coil electro- 
magnets provide in- 
creased power for 
extra high contact 
pressures, insuring 
positive contact un- 
der vibration condi- 
tions. 

Actuating rod of 
special molded com- 
position floats in ball 
and cup end bear- 
ings. Armature provided with oilite bearings, with 
stainless steel pin, insuring mechanical life of sev- 
eral million operations. 

Contact arm construction provides wiping action in 
both transmit and receive positions. 


Bulletin C2 upon request 
RELAYS ° SIGNALS ° 


















CODE CALL 


SIGMAL EXGIVEERIMG & MFG. a 


NEW YORK Ti, 









24. WEST 


l4th St., 
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MOTORS 


Miniature Timing Motors, Geared 


Under 1/20 Hp. 


” ‘Fractional, 1/20 to 4% Hp. 


1 to 7% Hp. 


" Subfractional, 








Integral, 


Integral, Over 7% Hp. 






Gearmotors 


Generators 





Low Voltages (Under 110) 


Alliance Mfg. *Co., Alliance, O. ‘‘Alli- 
ance,”’ ‘‘Power-Pakt’’ (BY) 

Baldor Electric Co., St. Louis 10, Mo. 
(FGKLN) 

Barber-Colman Co., Rockford, Ill. “‘Bar- 
col” (BCEYZ). 

Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Ill. (BCDEFGHIJQRYZ) 
Bristol Motor Co., Forestville, Conn. (A) 

Burke Electric Co., 3810 W. 12th, Erie, 
Pa. (DFGHKLMNOP) 

Century Electric Co., 1806 Pine 


(FCJKLMNOP GR: 


Dover, N. H. (B) 
., 5213 Ches- 
(FKN) 

River St., 


St. Louis 3, Mo. 
UVZ) 

Clarostat Mfg. Co., Inc., 
Cleveland Electric Motor Co. 
ter Ave., Cleveland 3, O. 
Cramer Co., Inc., R. W., 


Centerbrook, Conn. (AY) 

Crocker-Wheeler Electric Manufacturing 
Co., Div. Joshua Hendy Corp., 
Ampere, N. J. (KLMNOPYZ) 

Cyclohm Motor Corp., Div. of Howard 
Industries, Inc., 5-17 46th Rd., Long 
Island City, N. Y. (ABEQTUV'Y) 

Delco Products Div., General Motors 
Corp., Dayton, 0. (BFGKLNZ) 

Electrical Mfg. Co., Lake at Fourth, Ra- 
cine, Wis. (BCDFGHUV) 


Toledo 1, 0. (GZ) 
Parker Ave.. 


Electric Auto-Lite Co. 
Electric Indicator 0., 
Stamford, Conn. ‘Alp’ 


(BCDEFGHIJUVYZ&) 

Electric Motor Corp., Racine, Wis. 
(BCDFGHQRYZ&) 

Electric Specialty Co., 212 South Stam 


ford, Conn. 

(BCDEFGHJKLMNOPQRSTUVWYZ&) 

Electro Machines, Inc., 58 North 3rd St., 
Cedarburg, Wis. (FGKL) 

Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (FGJQRKLM) 

Fairbanks, Morse & Co., Chicago 5, Ill. 
(FIKLNOQR) ‘‘Motorgear’’ 

Federal Telephone & Radio Corp., Dept. 
F 416, 100 Kingsland Rd., Clifton, 
N. J. (UV) 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 
(BCDEFGHJKLMNOPQRSTUVWYZ&) 

Globe Industries, Inc., 135 Sunrise Pl., 


Dayton 7, O. (G) 
Hansen Mfg. Co., Inc., Princeton 3, Ind. 


“Synchron” (BCEYZ) 

Haydon Co., A. W., Waterbury 32, Conn. 
(CXZ) 

Haydon Mfg. Co., Inc., 2510 Elm, Tor 


(ABCYZ) 


rington, Conn. 
685 Lawrence, Low- 


Heinze Electric Co., 


ell, Mass. (BCDFZ) 

Hoover Co., Kingston-Conley Div., 86 
Brook Ave., Plainfield, N. J. (FK) 
Howell Electric Motors, Howell, Mich. 

(FKNQ) 





MOTOR-GENERATOR SETS. See Motors. 
MOTOR CONTROLS and STARTERS. 
See Controllers, Motor; Push Button 
Stations. 

MOTOR SLIDE BASES 
Overly-Hautz Co., 11500 
Cleveland 2, O 
MOUNTINGS, RUBBER and 
SYNTHETIC 


Madison Ave., 


Connecticut Hard Rubber Co., 412 East 
Street, New Haven, Conn. 

Lord Mfg. Co., Erie, Pa. 

United States Rubber Co., 1230 


Avenue 

of the Americas, New York 20, N. Y. 

MOVEMENTS, CLOCKS and TIMING 

Haydon Co., A. W., Waterbury 32, Conn. 

Haydon Mfg. Co., Inc., 2510 Elm, Tor- 
rington, Conn. 

NAME AND INSTRUCTION PLATES 


American Name Plate & Mfg. Co., 4256 
W. Arthington, Chicago 24, Ill. 
Electric Auto-Lite Co., Port Huron, 


ich. 
Etching Company of America, 1520 Mon- 
tana, Dept. E-5, Chicago 14, Ill. 


General Electric Co., Plastics Div., 
Chemical Dept., Pittsfield, Mass. 
(Plastics) ‘*Textolite.”’ 

Meyercord Co., Dept. 75, 5323 W. Lake, 


Chicago 44, Ill. (Decals) 
Mica Insulator Co., Schenectady 1, N. Y. 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88, 
Conn. (Cupro-Nickel) ‘“‘Anaconda.’’ 

Bridgeport Brass Co., Bridgeport 2, 
Conn. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

International Nickel Co., Inc., 67 Wall, 
New York a i. ‘“Inco,’ “*Monel,”’ 
*‘Inconel,”’ “‘Ni-Span.’ 
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Jack & Heintz Fresisten Industries, Inc., 


Cleveland, O. (F) 
Janette Mfg. Co., 556 W. Momroe, Chi 
Illinois. (FGKQRZ) 
Co., Kent, O. 
(BCDEFGHIJQRS) 
Master Electric Co., Dayton 1, O. 
(FGJKLMNOPQRT) 
Motorsearch Co., 1600 Junction Ave., Ra- 
cine, Wis. (A) 


Ohio Electric Mfg. Co., 5905 Maurice 
Ave., Cleveland 4, 0. (FGJKLMZ) 
Packard Electric Div., General Motors 


Corp., Warren, O. (FG) 

Peerless Electric Co., Warren, O. 
(FGKLN) 

Pesco Products Div., Borg-Warner Corp., 
Dept. 8-5, 11610 Euclid Ave., Cleve- 
land 6, 0. (ZCGLO) 

Rae Motor Corporation, P. O. Box 291, 
Racine, Wis. (BCDFCGHYZ&) 

Redmond Co., Inc., Owosso, Mich. 
(BCFGZ) 

Reliance Electric 
1054 Ivanhoe Rd., 
(KLNOQRZ) 

Reuland Electric Co., 
Rd., Alhambra, Calif. 

Robbins & Myers, Inc., 
Springfield, " 
(BCDEFGHJIKLMNPZ) 


& Engineering Co., 
Cleveland 10, O 


3001 W. Mission 
(KN) 
Motor Div., 


Scruggs Co., Loyd, 1022-32 N. Sixth, St 
Louis 1, Mo. (B) 

Signal Electric Mfg. Co., Menominee, 
Mich. (BCDFGHZ) 

Signal Mfg. Co., 69 Bennett, Lynn, 
Mass. (BC) 

Smith, A. O., Corp., Milwaukee, Wis 
(FKN) 

Smith Mfg. Co., Inc., F. A., 250 Davis, 
Rochester 2, N. Y. (BCDFGHYZ&) 


Star Electric Motor Co., 200 Bloomfield 
Ave., Bloomfield, N. J. 
(KLNOQRYZ) 

Sterling Electric Motors, 
Calif. (FKN) 

Telechron, Inc., Motor Advisory Service, 
Dept. H, Ashland, Mass. (A) 

U. 8. Electrical Motors, Inc., 200 N 
Slausen Ave., Los Angeles 11, Calif 
(FKNQY) 

Valley Electric Corp., 4221 Forest Park 
Blvd., St. Louis 8, Mo, (FKN) 


Los Angeles 22, 


Wagner Electric *Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 

(FGKLNYZ) 

Wesche Electric Co., B. A., 1626-19 
Vine, Cincinnati 10, O. “*Welco.”’ 
(FGKLNOZ) 

P. 0. Box 


Westinghouse Electric Corp., 
2025, Buffalo 5, N. Y. 
(BCDEFGHJKLMNOPQRSZ&) 





Revere Copper & Brass, 230 Park 
Ave., New York 17, N. 


Scovill Mfg. Co., Waterbury 91, 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 


Waterbury 88, 


Inc., 
Ze 


Conn. 


American Brass Co., 
Conn. **Anaconda.”’ 


NICKEL SILVER (Cont.) 


Bridgeport Brass Co., Bridgeport 2, 
Conn. 

Chase Brass & Copper Co., 
bury 91, Conn. 

Federated Metals Div. American Smelting 
& Refining . 120 Broadway, New 


Inc., Water- 


York 5, N. . 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, 7. 

Riverside Metal Co., Riverside, N. J. 


Seymour Mfg. Co., Seymour, Conn. 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. See Fasteners. 
OHMMETERS. See Instruments, 
OILERS. See Lubricators, Oil and Grease. 


PACKAGING. See Boxes and Crates; 
Containers, Packaging and Shipping 


PACKINGS. See Gaskets. 


PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 
Arrow-Hart & Hegeman Electric Co., 


Hartford, Conn. 
General Electric Co., Section H668-57, 


Apparatus Dept., Schenectady 5, N. Y. 
Heineman Electric Co., 99 Plum, Tren- 
ton, N. J. 
Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 
Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 
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FLEXIBILITY 
OF DESIGN 


|T is no longer neces- 

sary to use a com- 

mutator already in 

production to save the 

cost of copper and 

mica dies. NEPCO’S Modern production 
methods eliminate dies on sizes from %” to 
342” O.D. Free from this die problem your 
engineers can now build units that reflect 
their complete ability, building into your 
products the speeds and tolerances neces- 
sary for outstanding performance. Get in 
touch with us today. Have our sales engi- 
neer come and exchange ideas with your 
engineers, production and quality control 
men. 


Seema 


Manufacturers and Designers op Precision Built Commutators 
RL BOX 1903 TA ata 


KESTER TER (aves ~ 


Do e Faster 


Increase the —— 

and speed of all sol 
ering operations with Kester Fluxes, 
the proper flux for any soldering job. Sheet metal cabinet ready 
Consult our ——_ without for installation of air 
obligation, on any Flux problem. brake testing equipment. 


ahGapeee meee Let R & T show you the answer 


PREFERRED Eastern Plant: Newark, New Jersey 


SINCE 1899 Canadian Plant: Brantford; Ceneda ... fabricated in sheet metal! 


Here's that specialized service: a complete, modern plant 
producing all types of sheet metal fabrications for nation- 
ally-known manufacturers of testing apparatus and machin- 

AND ery. Rely on this ideal combination of broad experience 
METAL SPECIALTIES | and expert craftsmanship, and be sure 
Modern plant equipped to | — your equipment is housed right — right 


produce accurate work in 
all metals. 





for utility, appearance, and economy. 


Send your specifications to 
us for prompt estimates . MANUFACTURERS THE 
without obligation. Special Stee! Equipment 


Metouracons, Mott ae wet 
CONTRACTORS 
LINDEN & CO., Inc. Sheet Metol rey tw ks 


Building Products 
70-82 Baker Street VENTILATION, 1526 W. 25TH ST. fa stt TSO 


Providence, Rhode Is:and AIR CONDITIONING CLEVELAND, OHIO 
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OPERATING IN A 


A PAIR OF THEM SINGLE HOLDER 
"a! Diggit Liuush ti Tht Wold! 


THE 


To the best of our knowledge and belief, the above 
statement is true. This double brush, of metal 
graphite, carrying 600 amperes per square inch, as 
well as its holder, were designed by Superior for a 
new, exacting application. The customer’s savings 
in power and maintenance have paid for the cost of 
installation many times over. 


Perhaps we can serve you likewise. 


SUPERIOR CARBON PRODUCTS, INC. 
9114 GEORGE AVE. CLEVELAND 5, OHIO 


MATa 


CARBON 
BRUSHES 


PORCELAIN.... 
to Size and Quality 


@ Colonial Porcelain is used on thousands of elec- 
trical and other products. This is 
because it is carefully made to size 
and its uniformity further insured 


by burning in gas-fired, tempera- 
ture-controlled kilns. If you need 
electrical porcelain parts, send us a 
sample or drawing for our estimate. 


The Colonial Insulator Co. 
907 Grant St. Akron 11, Ohio 


Chicago 
2753 W. North 
Tel. HU-6809 





PANELS, METAL. See Cabinets, Sheet 
Metal. 


PAPER, INSULATING 
Acme Wire Co., 1255 Dixwell Ave., New 


Haven 14, Conn. 
Baer Co., N. 8., 7-11 Montgomery, Hill- 
side, N. J. 
Cottrell Paper Co., Inc., Fall River, 
Mass. ‘‘Copaco,’’ “‘Coparex,’’ “‘Nungra.’’ 
General Electric Co., Section RKIMA-678, 
Resin & Insulation Materials Div., 
Schenectady 5, N. Y. 


Chemical Dept., 
Hollingsworth & Vose Co., East ‘Walpole, 
765 W. 


Mass. 

Insulation Manufacturers Corp., 
Washington Blvd., Chicago 6, Ill. 

Irvington ee & Insulator Co., Irv- 
ington 11, N. 

Mica Insulator Co., Schenectady 1, N. Y. 
“*Empire.’’ 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, nu. 2. 
*“Natvar.”’ 

National Vulcanized Fibre Co., 
ton 99, Del. ‘‘Peerless.’’ 
Paper Manufacturing Co., 
23, Pa. “*Neutrelec.”’ 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., 230 
Park Ave., New York 17, N. Y, 
“Densite,”’ “‘Electrite,” ‘‘Kraft Board.’ 


Wilming- 
Philadelphia 


PAPER, TRACING. 


See Tracing Cloth 
and Paper. 


PENCILS, DRAWING 
Koh-I-Noor Pencil Co., Bloomsbury, 
N. J. 

Staedtler, J. S., 


55 Worth, New York 13, 


PERMANENT MAGNETS. See Magnets, 
Permanent 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88, 
Conn. ‘‘Anaconda.’’ 
Bridgeport Brass Co., Bridgeport 2, 
onn. 

Chase Brass & Copper Co., Inc., 
bury 91, Conn. 

Mallory & Co., Inc., P. R., 
6, Ind. 

Phosphor Bronze Corp., 22nd & 
ington Ave., Philadelphia 46, Pa. 

Revere Copper & Brass, Inc., 230 Park 
Avenue, New York 17, N. 

Riverside Metal Co., Riverside, N. J. 

Scovill Mfg. Co., Waterbury 91, Conn. 

Seymour Mfg. Co., Seymour, Conn. 


Water- 
Indianapolis 


Wash- 


PHOTOELECTRIC CELLS AND TUBES 


General Electric Co., Electronic Dept., 
Thompson Rd., Syracuse, i 4 

Radio Corporation of America, Com- 
mercial Engineering, Section CR 171, 


Harrison, N. J. 
54 Clark, New- 


Standard Arcturus Corp., 
J. 
"Elecl. Div,, Vickers, Inc., 2160 
nares Highway, El Segundo, 


PHOTOELECTRIC CONTROLS 


Electro-Therm, Inc., 8010 Georgia Ave., 
Silver Spring, . 

General Control Co., 1200 Soldiers Field 
Rd., Boston 34, Mass. 

General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 
Mercoid Corp., 4213 Belmont Ave., 
Chicago 41, Il. “*Visaflame.’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. 
**Photronic.”’ 


PHOTO PAPERS 


Eastman Kodak Co., Industrial 
graphic Div., Rochester 4, N. Y. 


Photo- 
PIEZOELECTRIC UNITS. 
Units, Quartz. 


PILES, CARBON 
Carbon & Graphite. 


PILLOW BLOCKS. 


See Crystal 
RHEOSTAT. See 


See Blocks, Pillow. 


PINS, COTTER AND LOCK. See 
Fasteners. 


PLASTICS-CUSTOM MOLDERS and 
EXTRUDERS 


American Hard Rubber Co., 11 Mercer, 
New York 13, N. Y. 

American Insulator Corp., New Freedom, 
Pa. ‘‘Aico.’ 

Barber-Colman Co., Rockford, Ill. 

Boonton Molding Co., Boonton, N. J. 

Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, Ill. 

Consolidated Molded Products Corp., 309 
Cherry, Scranton 2, Pa. 

Electric Auto-Lite Co., Bay Mfg. Div., 

Radio Corp., 


Bay City, Mich. 

Federal Telephone and 

Dept. F’-416, 900 Passaic Ave., E. New- 

a -. 2. 

General Electric Co., Plastics Div., 
Chemical Dept., 1 Plastics Ave., Pitts- 
field, Mass. 

General Industries Co., Molded Plastics 
Div., Olive & Taylor, Elyria, O. 

General Molded Products, Inc., 1297 
Ashland Ave., Des Plaines, Ill. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Kuhn & Jacob Moulding & Tool Co., 
1204 Southard, Trenton 8, N. J. 


Kurz-Kasch, Inc., 1419 8S. Broadway 
Dayton 1, O. 

Midwest Molding & Mfg. Co., 4630 W 
Fullerton, Chicago 39, Ill. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 

Rogan Brothers, 2500 W. Irving Pk 
Blvd., Chicago 18, Ill. 

Synthane Corp., 2 River Road, Oaks, Pa 

Taylor Fibre Co., Norristown, Pa. 

Watertown Mfg. Co., 700 Echo Lake Rd 
Watertown, Conn. 

Yardley Plastics Co., 139 Parsons Ave 
Columbus 15, Ohio. 


PLASTICS-LAMINATED 
FABRICATORS 


Baer Co., N. 8., 7-11 Montgomery, Hill 
side, N. J. 

Barber-Colman Co., Rockford, Ill. 

Chicago Molded Products Corp., 1024 N 
Kolmar Ave., Chicago 51, Il. 

Continental-Diamond Fibre Co., 
13, Delaware 

Electric Auto-Lite Co., 
Bay City, Mich. 

Formica Co., 4645 Spring Grove Ave 
Cincinnati 32, O. 

General Electric Co., Plastics Div., 1 
Plastic Ave., Pittsfield, Mass. 

General Industries Co., Molded Plastics 
Div., Olive & Taylor, Elyria, O. 

Husite Div., The Husite Liberty Mica 
Co., 171 Camden St., Boston 18, Mass 

Kurz-Kasch, Inc., 1419 8. Broadway 
Dayton 1 0O. 

Mica Insulater Co., Schenectady 1, N. Y 

Midwest Molding & Mfg. Co., 333 N 
Whipple, Chicago 12, Ill. 

Richardson Co., Lockland, 
0. 


Rogan Brothers, 
I 


Newark 


Bay Mfg. Div 


Cincinnati 15, 
2500 Irving Park Blvd., 
Chicago 18, 


Synthane Corp., 2 River Road, Oaks, Pa. 
Taylor Fibre Co., Norristown, Pa. 


PLASTICS, LAMINATED (Sheets, 
Rods & Tubes) 


Baer Co., N. 8., 
side, N. J. 
Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, 36 E. 42nd, 

New York 17, is, ie 

Celanese Corp., 180 Madison Ave., New 
York 16, N. Y. 

Continental-Diamond Fibre Co., 
13, Delaware. 

Durez Plastics & Chemicals, Inc., 1310 
Walck Road, North Tonawanda, N. Y. 

Formica Co., Spring Grove Ave., Cincin 
nati 32, O. 

Fastman Kodak Co., Rochester 4, N. Y 

General Electric Co., Plastics Div., Chem 
ical Dept., 1 Plastics Ave., Pittsfield, 
Mass. ‘“Textolite.’’ 

Insulation Manufacturers Corp., "65 W. 
Washington Bivd., Chicago 6, Il. 

Mica Insulator Co., Schenectady 1, N. Y 
“‘Lamicold.”’ 

National Vulcanized Fibre Co., 
ton 99, Del. “Phenolite.”’ 

Richardson Co., Lockland, Cincinnati, O 

Synthane Corp., 2 River Road, Oaks, Pa 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘‘Micarta.’’ 


PLASTICS MOLDING MATERIALS 


Cellulose Acetate (A) 

Melamine Formaldehyde 

Methyl Methacrylate 

Phenol Formaldehyde 

Polystyrene 

Polyamide (Nylon) 

Polyethylene 

Urea Formaldehyde 

Vinyl Alcohol 

Vinyl Acetal 

Vinyl Chloride Acetate 

Vinylidene Chloride 

Polytetrafluorethylene 

Allyl Resin 

Cellulose, Nitrate (R) 

Bakelite Corp., nit of Union Carbide 
& Carbon Corp., Dept. 48, 30 E. 42nd, 
New York 17, N. Y. (EFIJM) 

Celanese Corp., 180 Madison Ave., New 
York 16, N. Y. 

du Pont de Nemours & Co., Inc., E. L, 
Plastics, Room 187, Arlington, N. Y, 
(ADGHKLPR) ‘‘Lucite,”’ ‘‘Butacite,’ 
**Plastacele,’’ **Pyralin,”’ “Strux,’ 
“Tefion.’’ 

Durez Plastics & Chemicals, Inc., 1310 
Walck Road, North Tonawanda, N. Y. 
(E) (Casting Resins) 

General Electric Co., Compound Div., 
Chemical Dept., 1 Plastics Ave., Pitts- 
field, Mass. 

Goodrich Chemical Co., B. F., Dept. I- 8, 
Rose Bldg., Cleveland 15, 0. “Geon,’ 
**Kriston’’ (N) 

Koppers Co., Koppers Bldg., 
19, Pa. (AF) 

Monsanto Chemical Co., 
Springfield 2, Mass. 
tron,’’ ‘‘Lustrex,”’ 
tos," “‘Nitron,’’ ‘‘Resimene,”’ 
nox,” “‘Styramic’’ (ACEFL) 

Plaskon Div., Libbey-Owens-Ford Glass 
Co., 21387 Sylvan Ave., Toledo 6, 0. 


7-11 Montgomery, Hill- 


Newark 


Wilming- 


Pittsburgh 


Plastics _Div ‘ 
““Cerex,’’ 
**Ultron,’”’ 


(CJ) 
Richardson Co., Lockland, Cincinnati, 0. 


PLATING GENERATORS. See Motors. 

PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 

aoe & Co., Inc., 113 Astor, Newark 


Brainin Co., < S., 233 Spring, New 


York 13, N. Y. 
General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 


Handy & Harman, 82 Fulton, New York 
va. Wee" 


Wilson Co., H. A., 105 Chestnut, 
ark 5, N. J. 


New- 


ELECTRICAL MANUFACTURING 





Investigate the 


EDISON MODEL 501 
THERMAL RELAY 


The Edison Model 501 Thermal Relay solves many elec- 
trical circuit problems, such as timing, over- and under- 
voltage or current protection, cathode protection, motor 
starting, integration and “holdovers.” 


DELAY INTERVAL: 5 seconds 
to 5 minutes, factory preset. 
CONTACT RATING: 6 amp. at 
250 volts AC or DC, normally 
HEATER INPUT: 5 watts nom- 
inal, continuous’ excitation, 
up to 115 volts AC or DC. 
CONTACTS: SPST, normally 
open or normally closed. 


AMBIENT RANGE COMPEN- 
SATION: -60° C (-76° F) to 
+60° C (+140° F). 


DIMENSIONS: 114” diameter 
x 3\4” height, seated. 


WEIGHT: 0.08 Ib. to 0.14 Ib. 


MOUNTING: Standard octal 
or 4-prong tube base. 


— 


OUR SERVICE CONTINUES 


Long after your order 1s filled! 


Write for Publication No. 3007. WE work between orders. If we receive your business 
with reasonable regularity, we plan ahead for you. 
When we order in sheet, wire and rod for stock, we 
try to include the materials you are accustomed to 
need. This, with the experienced engineering service 
we furnish, makes us more than a supplier. We be- 


come a very real part of your production. 


285 Lakeside Avenue a West Orange, New Jersey 


INSTRUMENT DIVISION 


hata THOMAS A. EDISON, Incorporated 


Q. Need Solder? 
A. Buy GARDINER! 


Federated Gardiner Brand ROSIN CORE SOLDER 

is scientifically alloyed from the purest metals, 

resulting in a precise composition which will 

give strong, corrosion-free bonds in all elec- 
| trical work. Comes in 1 Ib. and 5 Ib. spools. 


; METALS DIVISION 


In the past, this practice has greatly benefited our 
customers. Time and again we have been able to give 
them prompt service or better —often when the metal 
market was hard to crack, because we would have 
the stock on hand. 


Perhaps this is one of the reasons why, through two 
world wars and a record depression, so many of our 
customers have remained firmly with us. May we add 
you to this satisfied “family”? 


We are always ready to estimate on springs 
AMERICAN SMELTING & REFINING COMPANY and screw machine products. Just send us 
WHITING, INDIANA (CHICAGO) your specifications. If you need suggestions 
$$ $$$ on how best to work out your design prob- 


” —_ lem, our engineers will gladly lend a hand 
FOLDING DOUBLE CUPPED WASHER LUGS 


without obligation. 
A SIZE and TYPE for every need! 


Lia 


SPRINGS & SCREW MACHINE PRODUCTS 


x 


20 Grove Ave., Plainville, Conn 


| 
FOR BULLETIN 8&-DF * | 
KRUEGER & HUDEPOHL® 


THIRD AND VINE STS. CINCINNATI 2, OHIO 


| THE PECK SPRING CO., 
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Only 


AIR EXPRESS 
gives you 


all these 
advantages 


A combination you don’t get 
with other air-shipping methods 








Special pick-up and delivery at no extra cost. 
Your shipments are picked up promptly when 
you call; 


fast delivery to consignee’s door. 


You get a receipt for every shipment, and de- 
livery is proved by signature of consignee. 
One-carrier responsibility. Complete security. 


Assured protection, too—valuation coverage 


2 & 
up to $50 without extra charge; 10 cents for 


@ each additional $100 or fraction thereof. 


These advantages, plus 21 others, make Air Express 
the best and fastest way to ship. Your shipments go 
on every flight of the Scheduled Airlines—repair 
parts, equipment, finished items keep moving to 
where they’re needed. Reach any U.S. point in 
hours. Phone local Air Express Division, Railway 
Express Agency, for fast shipping action. Specify 
“Air Express” on orders for quickest delivery. 


FACTS on low Air Express rates 





22 lbs. machine parts goes 700 miles for $4.73. 

10 lbs. printed matter goes 1000 miles for $3.31. 
30-lb. carton of new fashions goes 500 miles for $4.61. 
Same day delivery in all these cases if you ship early. 


SPECHY 









Rates include pick-up ond delivery door 
te door in oll principal towns ond cities 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES oF THE u.s. 
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PLIERS 

Klein & Sons, Mathias, 3200 Belmont 
Ave., Chicago 18, Ill. 

PLUGS AND RECEPTACLES 
Arrow-Hart & Hegeman Electric Co., 
Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. 

Buchanan Elec. Prods. Corp., 1290 Cen- 
tral Ave., Hillside, N. J. 

Cannon Electric Development Co., 3209 
Humboldt St., Los Angeles 31, Calif. 


Inc., 15 
**Corwico.”’ 
and Radio 

100 Kingland Rd., 


Cornish Wire Co., 
New York, N. Y. 
Federal Telephone 
Dept. F-416, 

ton, N. J. 
General Electric 
Appliance & 


Park Row, 


Corp., 
Clif- 


Co., Section A50-122, 
Merchandise Dept., 
Bridgeport 2, Conn. ‘‘Flamenol.”’ 
Interstate Mfg. Co., 125 Sussex 
Newark 4, N. J **Inco.”’ 
Mfg. 
Ill. 


Ave., 


Howard B. Jones Div., Cinch 
2460 W. George, Chicago 18, 
Mines Equipment Co., 4223 Clayton 
St. Louls 10, Mo 
Morse Co., Frank W., Boston 35, 
National Electric Products Corp., 
burgh 30, Pa. 
Packard Electric 
Corp., Warren, 
Solar Electric 
_ Warren, Pa 
S. Rubber Co., 
‘Americas, New York 


PLUGS, EXPANSION 

Hubbard Spring Co., M 
Ave., Pontiac 12, Mich. 

Wrought Washer Mfg Co., 
Bay, Milwaukee 7, Wis. 


PORCELAIN. See Ceramics 


POSTS, BINDING 


Chase Brass & Copper Co., 
bury 91, Conn. 
Superior Electric 
Bristol, Conn. 


POTENTIOMETERS. Rheostats 


POTS and LADLES, MELTING 
General Electric Co., Section 
Apparatus Dept., Schenectady 5, N. Y 
Sta-Warm Electric Co., 565 N. Chest- 
nut, Ravenna, O. 
Vulean Electric Co., Mass. 


Corp., 
Ave., 


Mass 
Pitts 


Div., 
0 
Corp 


General Motors 


Central Ave., 


a 


1230 Avenue 
20, N. Y. 


of 


D., 525 Central 


2200 Ss 


Inc., Water- 


Co., 1310 Meadow 


St 


See 


H668-57 


Danvers 2, 


POWDERED METAL PRODUCTS 
(See also Bearings and Bushings; 


Contacts) 

Amplex Mfg. Co., Div. Chrysler Corp., 
Detroit 2, Mich. 

Bound Brook Oil-Less' Bearing Co., 
Bound Brook, N. J. 

Callite Tungsten Corp., 547 39th, Union 
City, N. J. 

Gibson Electric Co., 9349 Frankstown 
Ave., Pittsburgh 21, Pa. 

Johnson Bronze Co., 570 Mill, New 
Castle, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Moraine Products Division, General Mo- 
tors, Dayton, O. 

National Molded Products, Ine., §&t. 
Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 
(Iron Cores) 

POWDERS, METAL 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 


and Zinc) 


POWER SUPPLY UNITS, RECTIFIER 


American Television & Radio Co., &. 
Paul 1, Minn. “ATR.’ 

Electricoil Transformer Co., 421 Canal 
St., New York 13, N. Y. 

Federal Telephone and Radio Corp., 
Dept. F-416, 909 Passaic Ave., E. 
Newark, N. J. 

7 = Co., Inc., P. R., Indianapolis 

nd. 


Standard Transformer Corp., 3570 Elston 
Ave., Chicago 18, Ill, 

PRE-FINISHED METALS. See Steel, 
Commercial Grades and Forms. 


PRESSES, HYDRAULIC 


Denison Engineering Co., 1160 Dublin 
Rd., Columbus 16, O. 

Hydraulic Press Mfg. Co., 1004 Marion 
Road, Mount Gilead, O. 

Lake Erie Engineering Corp., 878 Wood- 
ward Ave., Buffalo 17, N. Y. 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


PRINT MACHINES: Black, Blue, 
Brown, White. 


Ozalid Div., General Aniline & Film 
Corp., Dept. 339, Johnson City, N. Y. 


PULLEYS, V-TYPE. 
Belt. 


PUMPS 
Pesco Products Div., Borg-Warner Corp., 
Dept. 8-3, 11610 Euclid Ave., Cleve- 


land 6, Ohio. 
Robbins & Myers, Springfield, 0. 
Bendix Aviation 


“*Moy 
tilla Magneto Div., 
(Diesel Fuel) 


orp., Sidney, N. Y. 
Stokes Machine Co., F. J., 5996 Tabor 
Philadelphia 20, Pa. 


Rd., 
PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 


See Drives, V'- 


Inc., 





Arrow-Hart & Hegeman 
Hawthorne, Hartford, 
General Electric Co., 
Apparatus Dept., 
Micro Switch Div., 


Electrie Co., 


onn. 

Section H668-5 
Schenectady 5, N. \ 
First National Cor; 


103 


Freeport, Ill. 

National Acme Co., 170 iB. 13lst, Clev 
land 8, O. “Namco.” 

Square D Co., 4041 N. Richards, Mi) 


waukee 12, Wis. 
Superior Electric Co., 1810 Meadow st 
Bristol, Conn, 
Ward Leonard Elec. Co., 34 South, M 
Vernon, N. 
Westinghouse Electric Corp., P. O. Bi 
868, Pittsburgh 30, Ps. 


PYROMETERS, POTENTIOMETER 

Bristol Company, 153 Bristol Rd., Wate 
bury 91, Conn. 

Lewis Engineering Co., Naugatuck, Con: 

Minneapolis- Honeywell Regulator Co., 26: 
Fourth Ave., S., Minneapolis 8, Min: 


REACTORS. 


RECEPTACLES. 
ceptacles. 


See Transformers. 


Plugs and Re 


See 


RECTIFIERS, DRY METALLIC 
Acme Electric Corp., 3510 Water, 
a 


Cambridge Thermionie Corp., 453 
cord Ave., Cambridge 38, Mass. 
per Oxide) 

Fansteel Metallurgical 
Div., North Chicago, 

Federal Telephone and Radio Corp 
Dept. F-416, 900 Passaic Ave., E. New 
ark, N. J. (Selenium) 

General Electric Co., Section A50-122 
Appliance & Merchandise Dept 
Bridgeport 2, Conn. (Copper Oxide 
Selenium) ‘“Tungar.”’ 

Mallory Co., Inc., P. R., Indianapolis 
6, Ind. (Magnesium Copper Sulphide 

Radio Receptor Co., Inc., Dept. 8-39, 251 
7. 19th, New York 11, N. Y. (Se 
lenium) ‘‘Selectron.’’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Copper Ox 
ide) ‘‘Rectox.”’ 


Cub 


Con 
(Cop 


Corp., Rectifier 
Ill, (Selenium) 


RECTIFIERS, MERCURY ARC 


Federal Telephone and Radio Corp., 
Dept. F-416, 67 Broad, New York 4, 


Co, Section H668-57 
Apparatus Dept., Schenectady 5, N. Y 

Radio Corporation of America, Com 
mercial Engineering, Section CR 71, 
Harrison, N. J. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


me Ee 
General Electric 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 

REGULATORS, TEMPERATURE. See 
Thermostats. 

REGULATORS, VOLTAGE. See also 
Transformers, V'ariable- Voltage. 

Acme Elec. Corp., 359 Waters, Cuba, N 

Burlington Instrument Co., 203 nN ‘ard 
St., Burlington, Iowa. 

Federal Telephone and Radio Corp., 
pevt, F-416, 67 Broad, New York 4, 

General Electric Co., Section 1668- 57, 
Apparatus Dept., Schenectady a. Be 

Raytheon Mfg. Co., Waltham 54, Niass 

R-B-M Division, Essex Wire Corp., 
Logansport, Ind. 

ame ene Co., 4633 W. 16th, Chicago 
50, . 

Sorensen & Co., 375 Fairfield Ave., Stam- 
ford, Conn. ‘‘Nobatron.’’ 


Superior Electric Co., 
Bristol, Conn. 

Westinghouse Elec. Corp., 
Pittsburgh 30, Pa. 


RELAYS and CONTACTORS 


1310 Meadow S&t., 
P. O. Box 868, 


Adams & Westlake Co., Elkhart, Ind. 
(Mercury) ‘‘Adlake.’’ 

Advance Electric & Relay Co., 1260 W. 
2nd, Los Angeles 26, Calif. 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Allied Control Co., Inc., 2 East End 
Ave., New York 21, ms. Y. 

American Gas Accumulator Ce., 1027 
Newark Ave., Elizabeth, N. J. ‘“‘Aga 
stat.”’ 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Meta! 
Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford 1, Conn. 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 

Automatic Switch Co., 391 Lakeside Ave., 
Orange, N. 

Barber-Colman Co., Rockford, Ill. 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (Mercury & 
Micro- adjustment) 

Comar Elec. Co., 2701 Belmont Ave., 
Chicago 18, Tll. 

Cramer Co., R. W., River St., Center- 
brook, Conn. (Time Delay) 

Davis & Co., Dean W., 1006 First, 
Kentland, Ind. 

Durakool Inc., 1010 N. Main, Elkhart, 
Ind. (Mercury) 


Thomas A. a, Inc., 
W. Orange, N. 

Electric Auto-Lite e.. Toledo 1, O. 

Electro-Therm, Inc., 8010 Georgia Ave., 
Silver Spring, Md. 

Federal Telephone and Radio Corp., Dept. 
J-116, 900 Passaic Ave., East Newark, 


N. J. 
Ceneral Electric Co., Section H668-57 
Apparatus Dept., Schenectady 5, N. Y. 
1627-K W. Walnut, 


Guardian Electric, 


Instrument Div., 


Chicago 12, Ill. 
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COMPRESSION AND INJECTIOn 


© Slip Ring Assemblies 


_(AMCAR 


Now Licensed to 


Make and Sell 
all Types of: 


PHILLIPS 
HEAD SCREWS 


Tooled to build efficient molds for fast economical 
production... Experienced in planning and delivering 
millions of Customolded parts ... Skilled in meeting 
precision specifications on difficult operations. Name your 
Customolding requirements. Midwest will measure up. 


¢ eWidwest Holding 
\ ano eHanufacturing COMPANY ®@ 


4630 W. FULLERTON - CHICAGO 39 - PHONE: DiCkens 0777 


* 
($43G1OW WOLSN) GNV SaaInvwat? 





-DYKEM STEEL BLUE | 


LOSSES 


making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 
rite for full information 


W 
THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 





. manufacturers of: 


% STAINLESS STEEL standard screws. 


ELECTRICAL Ss CS % Sheet Metal Screws .. . steel and 
CONNECTORS Ww * WW, | Stainless Steel. 

N % Steel, Brass, Aluminum and Bronze 
MANY TYPES IN. I | Standard Machine and Cap Screws. 


Fill out and mail for 54-page illus- 
rated catalo ! - illi He d Screws. 
ALL SIZES Wate semen, % Sems and Sems-Phillips Hea 


COOLER, MORE (A McAR PaooucTs (0. 


ECONOMICAL 


ILSCO COPPER TUBE & PRODUCTS, INC., Cincinnati 27, Ohio 608 18th AVENUE, ROCKFORD, ILL. 
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MEETING YOUR 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT... 


That’s our FUNCTION! 


There's not a great problem involved 

to meet specific requirements “on de- 

livery"... any wire can be manufac- 

tured “to pass." But it's another mat- 

ter to meet these same requirements 
year after year under the severe strains and loads 
in service. 


Hudson Wire engineers are not just wire special- 
ists—They are field strategists . . . anticipating 
causes of wire failures, insulation wearing, over- 
loads, etc. They do more than recommend a wire, 
more than fill your specifications. The service life 
of your product will not be impaired because of 
an inferior wire or insulation—if it's a Hudson 
Wire product. That's what we are paid for! 


Just Fill In Gauges and Mail For Samples and Prices 


Cotton Covered 
Celanese Covered 
Glass Fibre Covered 
Twisted Multiples 
Parallel Multiples 
Litzendraht 


Enameled Copper 
Enameled Iron 
Enameled Alloy 

| Enameled Aluminum 


Silk Covered 


HUDSON WIRE. COMPANY 


CONNECTIC 








Haydon Co., A. W. Waterbury 32, Conn. 

Haydon Mfg. Co., Inc., 2510 Elm, Tor 
rington, Conn, 

Kurman Electric Co., 35-18 37th, Long 
Island City, N. ¥. 

Leach Relay Co., ng Avalon Blvd., 
Los Angeles 3, Cali 

Mercoid Corp., 4213 Belmont Ave., Chi- 
cago 41, > 

Phillips Control Corp., 612 N. Michigan 
Ave., Chicago 11, Il. 

Potter & Brumfield Sales Co., 551 W. 
Washington Blvd., Chicago 6, Ill, 

R-B-M Division, Essex Wire Corp., Lo 
gansport, Ind, 

Sigma Instruments, Inc., 70 Ceylon, Bos 
ton 21, Mass. 

Signal Engineering & Mfg. Co., 154 W. 
14th St., New York 11, N. Y. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Struthers-Dunn, Inc., 150 N. 13th, Phila- 
delphia 7, Pa. (Mercury) 

Ward Leonard Electric Co., 34 South St., 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Time Delay) 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 

Zenith Electric Co., i52 W. W alton, Chi- 
cago, Ill 


REMOTE CONTROLS. 
ton Stations; Relays 
Switches. 


RESINS, INSULATING. 
Compounds & Resins. 


See Push But 
and Contactors; 


See Varnishes, 


RESISTANCE ALLOYS 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 
*‘Chromax,’” ‘‘Nichrome.’’ 

Jelliffe Mfg. Corp. C. O., Dept. L-202, 
48 Pequot Rd., Southport, Conn. 

Hoskins Mfg. Co., Detroit 9, Mich. 
“‘Chromel.”’ 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 

RESISTANCE LINE CORDS 

General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., Bridge- 


port 2, Conn. 
Lewis Engineering Co., Wire Div., Nau. 


gatuck, Conn. 


RESISTANCE WIRE. See 
sistance, 


RESISTORS, INSTRUMENT and 
RADIO 


Wire, Re- 


sD Co., 1316 S. Second, Mil 
waukee 4. Wis. 

Amperite Co., 561 Broadway, 
12, N. ¥. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Hardwick, Hindle, Inc., Newark 5, N. J. 

Instrument Resistors, Inc., 1036 Commerce, 
Union, N. J. 

International Resistance Co., 401 N. 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc, P. K., 


lis 6, Ind, 
Ohio Carbon o. Berea Rd., 
Ohmite Mfg. Co., 4806 Flournoy, Chi- 


New York 


Indianapo- 


12508 


Cleveland 11, 

cago 44, Ill, “Brown Devil,’ ‘‘Cor- 

rib,”’ “‘Dividohm,’’ ‘‘Riteohm,’’ ‘*Wire- 
watt,”” “‘Determohn,’’ ‘“‘Little Devil,” 
**Multivolt,”’ ‘‘Ohmite.’’ 

Radio Corporation of America, Commer- 
cial Engineering, Section OR 71, Har- 
rison, N. J. 

Sprague Electric Co., North Adams, Mass. 
**Koolohm.” 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Stackpole Carbon Co., St. Marys, Pa. 

Tuttle & Co., H. W., Adrian, Mich. 

Ward Leonard Electric Co.,| 34 South, 
Mount Vernon, N. Y. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, J. 

RESISTORS, POWER CIRCUIT 

Allen-Bradley aaa 1316 8S. Second, Mil- 
waukee 4, Wi 

General Hiectrie’ Co., Section E700-84, 


Apparatus Dept., Schenectady 5, N. Y. 
Hardwick, Hindle, Inc., Newark 5, N. J. 
Hartford Element Co., Windsor St., Hart- 

ford 5, Conn. 

Instrument Resistors, Inc., 1036 Commerce, 

Union, ° 
International Resistance Co, 401 N, 

Broad, Philadelphia 8, Pa. 
Mallory & Co., Inc., P. R., 

lis 6, Ind. 

Ohio Carbon Co., 12509 Berea Rd., Cleve- 

land 11, O. 
Ohmite Mie. Co., 4806 Flournoy, Chi- 

cago 44, 

Rex Rhesstat Co., 3 Foxhurst Rd., Bald- 


win, 
Sprague Electric Co., North Adams, Mass. 
34 South, 


Indianapo- 


‘Koolohm,”’ ‘“‘Megomax.’ 
Ward Leonard Electric Co., 
Mount Vernon, N. Y. 


RH SSSSTATS. INSTRUMENTS and 


sand aie wa. 1316 8. Second, Mil- 
waukee 4, 

Angee ©o., 361 Broadway, New York 
2 N.Y 


Clarostat Mfg. Co. Be» er, N. H. 
a rae Mfg. Co., Lake & 4th, Racine, 
Hardwick Hindle, Inc., Newark 5, N. J. 
International Resistance Co., 401  N. 
Broad, Philadelphia 8, Pa. 
Mallory & Co., Inc., P. R., 
lis 6, Ind. 
Ohmite Mfg. Co., 
cago 44, Ill. 


Indianapo- 


4806 Flournoy, Chi- 


Ward Leonard Electric Co., 34 Sout), 


Mount Vernon, N. Y. 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley Ge. 1316 8S. Second, Mil 
waukee 4, 

Electrical +. ae Co., Lake 
Fourth, Racine, Wis. 
Control) 

General Electric Co., 
Apparatus Dept., Schenectady 5, N. y¥ 

Hardwick, Hindle, Inc., Newark 5, N. | 

International Resistance Co., 401 N 
Broad, Philadelphia 8, Pa, 

National Electric Controller Co., 530 
Ravenswood Ave., Chicago, Ill. 

Ohmite Mfg. Co., 4806 Flournoy, Chi 
cago 44, Ill. 

Ward Leonard Electric Co., 34 Sout! 
Mount Vernon, N. Y. 

Westinghouse Elec. Corp., P. O. Box 868 
Pittsburgh 30, Pa. 


@ 


(Foot & Kne 


Section H669-5 


RINGS, COLLECTOR 


7 & Co., Inc., 113 Astor, Newark 5 

J. (Precious. Metal) 
amet Plate Div., Metals & Control 
Attleboro, Mass. (Precious 


Wesche Electric Co., B. A., 1626-18 Vine 
Cincinnati 10, Ohio. ‘‘Welco.’’ 

Wilson Co., H. A., 105 Chestnut, New 
ark 5, N. J. (Precious Metal) 


RINGS, RETAINER and SNAP 


Associated Spring Corp., Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd. 
Cleveland 2, O “Snap Clip.” 

ar Lock Washer Co., Newark 5, 


Waldes “Kohinoor, Inc., 47-01 Austel T'lace 
Long Island City 1, N ““Truare.’ 


RIVET SETTING MACHINES 

Chicago Rivet & Machine Co., 
Jackson Blvd., Bellwood, Ill. 

Milford Rivet & Machine Co., 
port Ave., Milford, Conn. 


9609 W. 
871 Bridge- 


RIVETS. See Fasteners 


ROLLER BEARINGS. See Bearings, Rall 
and Roller. 


ROTARY CONVERTERS. See Motors. 


RUBBER and RUBBER PRODUCTS 


American Hard Rubber Co., 11 Mercer, 
New York 13, N. Y. 

Connecticut Hard Rubber Co., 412 East 
Street, New Haven, Conn. 

Davidson Rubber Co., 50 Brighton 
Charleston 29, Mass. (Sponge) 

General Elec. Co., Chemical Dept. 1 
Plastics Ave., Pittsfield, Mass. 

Lord Mfg. Co., Erie, Pa. 

Sponge Rubber Prod, Co., 267 Derby 
Place, Shelton, Conn. 
United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 
SAWS, COMMUTATOR. See 

tator Saws and Slotters 


Commu- 


SCREW DRIVERS, 
Tools, Portable. 


PORTABLE. See 


SCREW-DRIVING MACHINES 


Detroit Power Screwdriver Co., 
Fort, Detroit 16, Mich. 


SCREW MACHINE PRODUCTS (See 
also Fibre; Plastics.) 

Allmetal Screw Products Co., ~ = 
Greene, New York 13, N. Y. 

Linden & Co., Inc., 70 Baker, Provi- 


dence, R. I. 
Milford Rivet & Machine Co., 871 Bridge 
131st, 


2817 W. 


port Ave., Milford, Conn. 

National Acme Co., 170 E. 
land 8, O. 

Peck Spring Co., 20 Grove Ava, 
ville, Conn, 

Penn Ri-Vit & Mch. Co., 
ton, Philadelphia 33, Pa, 


SCREWS. 


Cleve- 
Plain- 


254 Hunting- 


See Fasteners. 


SEALING COMPOUNDS. See Cements, 
Insulating & Sealing; Waxes and Com- 
pounds, 


SEALS and TERMINALS, HER- 
METIC. 


Stupakoff Ceramic Mfg. Co., Latrobe, Pa 
SEALS, OIL and GREASE 
Chicago Kawhide Mfg. Co., 1267 Elston 


Ave., Chicago 22, Ill. 
Felt Products Mfg. Co., 1536 Carroll Ave 
Palmyra, N. Y. 


Chicago 7, Il. 
Garlock Packing Co., 
1840 S. Kilbourn 


“*Klosure.’ 
Gits Bros. Mfg. Co., 
Ave., Chicago 23, Ill. 


SELENIUM RECTIFIERS. See 
fiers, Dry Metallic. 


FLEXIBLE. 


Recti- 


SHAFTING, See Flexible 


Shafting. 


SHEETS, 
Electrical. 


SHUNTS, INSTRUMENT. See 
ments and Accessories. 


SIGNAL LIGHT ASSEMBLIES. 
See Lights, Pilot and Indicator, 


SILK, VARNISHED. 
Insulating. 


ELECTRICAL. See Steel, 


Instru 


See Fabrics, 


ELECTRICAL MANUFACTURING 





For ACCURACY—EFFICIENCY—DEPENDABILITY 
“i acqgues 


< CARD CUTTER and 
STRAWBOARD SHEAR p 


For accuracy, ease of operation and long de- 
pendable service this combination can’t be beat! 
That’s why you'll find them standard equip- 
ment with so many electrical manufacturers. No 
need to “hack” through a piece of insulation—a 
smooth easy stroke gives you a square accurate 
cut. The rugged construction and years of 
manufacturing know-how behind these cutters 
guarantee a long life of trouble-free operation. 
Card cutter has hardened steel, hand forged 
blade. Strawboard shear has composite steel 
blade with high carbon tool steel edge, easily 
removed for sharpening. 


IDEAL FOR CUTTING: 


paper fishpaper corrugated board 
cardboard asbestos insulating tape 


plastic mica and fibre , ; , 
For complete details write to: 


HOBBS MANUFACTURING CO. 


EST 1882 Jacques Division Worcester 5, Massachusetts 


The high quality and long life of LEVOLIER 

switches have been proven many times in actual 

service in the field. Mationally known manufacturers 

have reported that Levolier switches have been pulled 

on and off more than 180,000 times under normal load 

without a miss, and are still in excellent condition. These 

field performances show that Levolier switches surpass the 

Underwriters Laboratories requirements by three or four 
times. 


McGILL LEVOLIER switches are precision built. Every single 
part is carefully machined so that you are assured of maximum 
life and dependability. Widely used on variable speed motors, 
canopy and outlet box mounting, ventilating 
fan installations, sign flasher boxes, and 
transformer boxes, they provide positive con- 


ONLY McGILL MAKES trol from any angle. 


A complete description of the many types 
ss and sizes of LEVOLIER Switches is found in 
evolier McGILL catalog #43. Send for free copy today. 


SWITCHES DISTRIBUTORS IN ALL PRINCIPAL CITIES 


MSGILL MANUFACTURING CO., INC. 


Electrical Division 


250 N. CAMPBELL ST. WALPARAISO, INDIANA 


NOVEMBER 1948 





GET DEPENDABLE 


POWER 


FROM ZUERR 
SPECIAL APPLICATION MOTORS 


@ The majority of our motors are produced to meet the 
precise operating needs of manufacturers whose basic 
product design or end-use requires special features. 


Weare providing such service promptly to many leading 
names in industry, and would be pleased to consult with 
you on your motor design problems. 


Write for complete information and prices. 


58 NORTH THIRD STREET 
CEDARBURG, WISCONSIN 


ELECTRO 


MACHINES, INC. 


FROM 1/20 
to 2 H.P. 


Standard or De- 
signed to Your 
Specifications 


full “em data to Formica, 
4645 Spring Grove Avenue, Cin- 
cinnati 32, Ohio. 


Excellent machining, punching 
and post-forming characteristics 
mean limitless variety of possi- 
ble sizes and shapes. 


FORMICA ''YN- § BETTER INSULATION RESISTANCE 


SILVER and SILVER ALLOYS (See 
also Contacts and Contact Points) 
(For Solder, see Brazing Alloys, Silver) 

Baker & Co., Inc., 113 Astor, Newark 5, 


N. J. 

Brainin Co., C. §8., 233 Spring, New 
York 13, N. Y. 

Fansteel Metallurgical Corp., 
cago, Ill. 

General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

a & Harman, 82 Fulton, New York 
Mallory % Co., Inc., P. R., 
lis 6, Ind. 
Standard Metals 260 Broad, N. 

Attleboro, Mass. 


SLEEVE BEARINGS. 
Bushings. 


North Chi- 


Indianapo- 


Corp., 
See Bearings and 


SLEEVING and TAPE, ASBESTOS 


Insulation Manufacturers Corp., 565 W. 

Washington Blivd., Chicago 6, Ill. 
Johns-Manville Corp., 22 E. 40, New 
Insulation Co., Inc, 51 


York 16, N. Y. ‘“‘Quinterra.’’ 
Mitchel- Rand 

Murray, New York 7, N. Y. 
SLEEVING, SATURATED. See Tubing 

& Sleeving, Braided Fabric. 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 


SLOT INSULATION. See Fabrics, 
Insulating; Mica; Paper, Insulating, 
Tubing & Sleeving, Braided Fabric. 


SLOTTERS, MICA. See 
Saws and Slotters. 


SOCKETS and ADAPTERS, 
See Plugs and Receptacles. 


Commutator 


RADIO. 


SOCKETS and RECEPTACLES. 
INCANDESCENT LAMP 


American Phenolic Corp., 
Cicero 50, Ill. 
Arrow-Hart & 
103 Hawthorne, 
Light Co., 
York 3, N. Y. 
Drake Mfg. Co., 
Chicago 22, Ill. 
General Electric Co., Section Y-90-1222, 
Appliance & Merchandise Dept., 
Bridgeport 2, Conn 
Kirkland Co., H. R., 810 King, Morris- 
town, N. J. 
McGill Mfg. Co., 
**Levolier.’ 
Mines Tecan Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 
Morse Co., Frank W., Boston, Mass. 
Union Insulating Co., Parkersburg, W. Va. 


SOCKETS, FLUORESCENT. 
rescent Lamp Auxiliaries. 


1830 8. 54th, 


Hegeman Electric Co., 
Hartford, Conn. 
900 Broadway, 


1713 W. Hubbard, 
(Pilot) 


New 


Inc., Valparaiso, Ind. 


See Fluo- 


SOCKET SCREW KEYS and 
WRENCHES 


Allen Mfg. Co., Hartford 2, Conn. 
Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. ‘‘Hallowell.’’ 


SOCKET SCREWS. See Fasteners 


SOLDERING IRONS 
American Electrical Heater Co., Detroit 


2, Michigan 
General Electric Co., Section H-668-57, 


Agperetns Dept., Schenectady 5, N. Y. 
Hexacon Moctrte Co, 177 W. Clay Ave., 


Roselle Park 
Ideal Industries, Inc., 1008 Park Ave., 
Il. ‘‘Thermo-Grip” Grip 


New Britain, Conn. 
460 North Ave., New 
Rochelle, N. Y. 


Ungar Electric Tools, Inc., 615 Ducom- 
mun St., Los Angeles 12, Calif. 
Vulean Electric Co., Danvers 2, Mass. 
“Vulcan,” ‘‘Pygmy,’’ ‘‘Counterpoise4."’ 


SOLDERLESS CONNECTORS. See Con- 
nectors, Wire & Cable. 


SOLDER, SELF-FLUXING 


(For Silver Solders, See Brazing Alloys) 
Federated Metals Div., American Smelting 
& Refining Co., Whiting, Ind. ‘“‘Gar- 


diner.”’ 
Kester Solder Co., 4209 Wrightwood Ave., 
*‘Acid-Core,”” ‘“‘Rosin- 


Chicago 39, Til. 
Summit, N. J. 


8. 
Stanley Tools, 
Transvision, Inc., 


Core.”’ 
Soldering Specialties, 


SOLDERING COMPOUNDS 


(Fluxes, Paste, Liquid, Salts, etc.) 
Burnley Battery & Mfg. Co., North East, 


Pa. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, le 

du Pont de Nemours, Inc., E. I., Wil- 
mington, Del. 

Federated Metals Div., American Smelting 
& Refining Co., Whiting, Ind. 

Booty S Harmon, 82 Fulton, New York 7, 

Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, i 

McGill Mfg. Co., Inc., Elec. Div., 250 
N. Campbell, Valpariso, Ind. 

a fir’. Co., 12508 Berea Rd., Cleve- 
an 

Soldering Specialties, Summit, N. J. 

Standard Metals Corp., 262 Broad, N. 
Attleboro, Mass. 

Westinghouse Elec. Corp., P. 0. Box 868, 
Pittsburgh 30, Pa. 


SOLENOIDS 


Cannon Elec. Dev. Co., 
Los Angeles 31, Cal. 


3209 Humboldt, 


Comar Elec. Co., 2701 Belmont Ave 
Chicago 18, Ll. 

Davis & Co., Dean W., 1006 First 
Kentland, Ind. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

General Electric Co., Section H668-57 
Apparatus Dept., Schenectady 5, N. yY 

Guardian Electric, 1627-K W. Walnu 
St., Chicago 12, Ill. 

National Acme Co., 170 E. Cleve 
land 8, 0. ‘Namco 

Phillips Control Corp., 612 N. Michiga 
Ave., Chicago, Ill. 

Soreng Mfg. Corp., 1901 Clybourn Ave 
Chicago 14, Ill. 

Struthers-Dunn, Inc., 150 N. 13th, 
delphia 7, Pa. 

West Coast Elec. Mfg. Co., 
Main, Los Angeles 3, Cal. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


SPEED INDICATORS. See Tachometers 


SPEED REDUCERS 
For Motorized Units, See Motors. 


Janette E. Co., 556 W. Monroe, Chi 


cago 6, Ill 
_ Gear Co., 1358 E. 179th, 


13 1st, 


Phila 


10008 §S 


Cleveland, 


SPLICING GUM and TAPE. 
Friction and Splice. 


SPOOLS, WIRE 
Ae Inc., 606 N. 5th, 


nn. 
The Cleveland Welding Co., W. 
Rd., Cleveland 7, 


SPRINGS, COIL and FLAT 


Accurate Ore Mfg. Co., 3817 W. Lake, 
Chicago 7 
7 Ww. 


Ace Spring Mfg. oe, 
American Steel & Wire Co., Cleveland 13, 
0. “USS 


See Tape, 


Minneapolis, 


117 Berea 


Houston, 
New York 12, N 


Associated Spring Corp., Bristol, Conn. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Barnes-Gibson-Raymond, Div. 
Spring Co., Detroit 11, Mich. 

Cuyahoga Spring Co., 10251 Berea Road, 
Cleveland, O. 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., Chi 
cago 14, Til. 

Gibson Electric Co,, 8349 Frankstown 
ae. teen 21, Pa. (Beryllium 
oppe 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 

Hunter Spring Co., Lansdale, Pa. 

Lewis Spring & Mfg. Co., 2646 North 


Associated 


Ave., Chicago 47, TL 
Ohio Div., 


ton, O. 
Peck Spring Co., 20 Grove Ave., 


Day- 


Plain- 
ville, Conn. 
Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, Pa. 
U. 8. Steel Wire Spring Co., 7800 Fin- 
ney Ave., Cleveland 5, O. 


STAINLESS STEEL. See Steel, 
mercial Forms and Grades. 


STAMPINGS, METAL 


Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 
Ace Spring Mfg. Co., 76 W. Houston, 

New York 12, N. 
— Goods Mfg. Co., 


American Brass Co., Waterbury 88, Conn. 

Barnes Co., Wallace (Div. Associated 
ae Corp.), Bristol, Conn, 

Barnes-Gibson-Raymond, Detroit 11, Mich. 

Chase Brass & Copper Co., Inc,, Water- 
bury 91, Conn. 

Dayton Rogers Mfg. Co., 2835 8. 12th 
Ave., Minneapolis 7, Minn. 

Dunbar Bros Co. (Div. Associated Spring 

Corp.), Bristol, Conn. 

Electric ‘Auto-Lite Co., Toledo 1, 0. 

Federal Tool & Mfg. "Co., 3609° Alabama 
Ave., Minneapolis 16, Minn. 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 
Chicago 4, Ill. 

Kenilworth, N. 


Heyman Mfg. Co., 
Hubbard Spring Co., M. D., 525 Genteas 
Lansdale, Pa. 


Ave., Pontiac 12, ‘Mich. 
a & Co., Inc., 70 Baker, Providence, 


Associated Spring Corp., 


Com- 


Manitowoc, 


Hunter Spring Co., 


Lyon Metal Products, Inc., Aurora, Ill. 
Ohio Div., Associated Spring Corp., Day- 


ton, O. 

Patton-MacGuyer Co., 17 Virginia Ave., 
Providence 5, R. I. 

Raymond Mfg. Co. (Div. Associated Spring 
Corp.), Corry, Pa. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 117, N. Y. 

Shakeproof, Inc., 2501 Keeler Ave., Chi- 
cago 39, TI. 

Sherman Lamination Co., 
Stratford, Conn. 

United-Carr Fastener Corp., 
Cambridge 42, Mass. 

Wenco Mfg. Co., 1186 W. Hubbard, Chi 
cago 22, Iii. 

WLS Stamping Co., Cleve- 
land 4, O. 

Worcester Pressed Steel Co., 611 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel”’ 
ule). 

Wrought Washer Mfg. Co., 
Milwaukee 7, Wisc. 


STAMPINGS, NON,METALLIC 


Baer Co., N. S., 7-11 Montgomery, Hill- 
side, N. J. (Fibre) 
Federal Tool & Mfg. Co., 36098 Alabama 

Ave., Minneapolis 16, Minn. 
Richardson Co., Lockland, Cincinnati 15, 


Taylor Fibre Co., 


10 Thompson, 
Dept. E-2, 


3292 E. 80th, 


2200 S. Bay, 


Norristown, Pa. 


ELECTRICAL MANUFACTURING 





Efficient easily operated lift truck. 
Cannot be cornered. 
Will not block aisles. 
Easy pulling. 
Non-flying handle. 
Full cargo deck. 
Easy steering. 
Sealed ball bearings. 
Non-complicated hydraulic lift system. 
Write for bulletins: 
1001 Casters - 1002 Running gears + 1003 
Floor trucks + 1004 Conveyor + 1005 Lift ~- 
trucks + 1006 Skids - 1007 Semi skids and 
jecks - 1009 Special trucks, etc, + 110! 
Electric Lift truck. 


eo MARKET FORGE COMPANY 


Material Handling Division 


30 Garvey St., Everett 49, Mass. 


LOAD-LIFTS 





PILOT LIGHTS 

TEST LAMPS 
ne EXIT LIGHTS 

SIGNAL LIGHTS 


Ate 


Actual tests in use have proven the long-life superiority 
of these Nalco Carbon Lamps where inductive kick-back 
can feed into the lamp circuit—and where vibration is 
incurred—because they're especially designed for rugged 
industrial use. 


Available in standard as well as special types, shapes, 
sizes, bases and colors. Write for catalog and prices. 


NORTH AMERICAN 
Electric Lamp Cs. 
1082 Tyler St., St. Louis 6, Mo. 


7ime to check 
DANO CONUS 


For years, production-wise engineers for nationally 
famous electrical products have repeatedly rr 
fied DANO Coils. Any type, any quantity . 

you want dependable magnetic coil windings ig 
now is the time to check DANO. 


ALSO TRANSFORMERS MADE TO ORDER 
Every Job Made To Customer Requirements. 


THE DANO ELECTRIC CO. WINSTED, CONN. 


NOVEMBER 1948 








Motorless speed reducers 
from 1/20 to 10 H.P. 


Gearmotors from 
1/20 to 71% H.P., 
speeds from .05 
to 431 R.P.M. 





Easy Aeting 
HONEYWELL 





Plus... 


POSITIVE CONTACT 


Honeywell switches are 
sealed against dust, gases, 
corrosion. No danger of 


arcing or fouled points. 


LONG LIFE fewer 
moving parts, simplified 
essembly means depend- 


able, economical operation. 


VARIETY OF TYPES 
means wide range of ap- 
plications, increased design 
opportunities. 


Only a minimum of power or 
energy is required to operate 
Honeywell Mercury Switches. 
Some models are actuated by 
a tilt of less than one degree. 
And, this ease of actuation is an 
important advantage because it 
often provides the opportunity 
for new design improvements, 
simplified assemblies and 
greater operating efficiency. 


Write today for Honeywell's 
Mercury Switch Catalog. 


MINNEAPOLIS - HONEYWELL REGULATOR CO. 


2950 FOURTH AVENUE SOUTH 





APPLIANCE 


MANUFACTURERS 
WHO NEED: 


A. Lead wire for Toasters, waffle 


irons, table stoves, etc. 


B. Heating element or units for pads, 
toys, curling irons, heat sealers, 
etc. 


C. Line dropping cord for radios, 
therapeutic instruments, special 
devices, etc. 


D. Special heat resisting wire for any 
application ... 


MINNEAPOLIS 8, MINNESOTA 









_THERMOCOUPLE WIRE” 


“ASBESTOS. LEAD 
- & FIXTURE WIRE 


INSULATED 
RESISTANCE 


FIBERGLAS* ~? 
INSULATED WIRE “2 > 


WIRE TO, ANY ¥+ 
SPECIFICATIONS 













Let Lewts 
Build The Wire For You 


Send your electronic control, communications or appliance wir- 


Ing specifications for a recommended solution by our engineers. 
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FOR A TRIAL ORDER OR A CARLOAD consult 


ila eau bah laa. meee 


NAUGATUCK 


CONNECTICUT 


STARTERS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


STARTERS, MOTOR. See Controllers, 
Motor; Push Button Stations. 


STEATITE. See Ceramics. 


STEEL—Commercial Forms and Grades. 
Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and Strips (8) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (0) 
Tubing (T) 
(See also Steel, Electrical, also Wire, 
Steel.) 


American Steel & Wire Co., 


614 Superior, 
Cleveland 13, O. (SN) 


American Nickeloid Co., Peru 3, Iii. 
(DS) (Nickeloid) (Preplated) 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. (S-CO) 
(Spring) 

Carnegie-Illinois Steel Corp., Carnegie 
Bldg., Pittsburgh 30, Pa. *‘Uss.”” 
**Vitrenamel’’ (B-AC) (S-ACDEN) 
(T-ACN) 

Follansbee Steel Corp., Pittsburgh 30, Pa. 
(8-CO) (Clad) 

Roebling’s Sons Co., John A., Trenton 2, 
N. J. 

Ryerson & Son, Inc., Joseph T., Chicago, 
Ill. (ABCENST) 

Superior Steel Corp., Carnegie, Pa 
(ANS) (Spring) (Clad) “*SuVeneer.”’ 


Thomas Steel Co., 
strip’’ (S-ACDO 
Timken Roller Bearing Co., 
Div., Canton 6, O. (B-AN) (T-AC) 
Worcester Pressed Steel Co., 611 Barber 
Ave., Worcester 6, Mass. **Presteel’’ 

(S-ACO) 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 
Carnegie-Illinois Steel 
Bldg., Pittsburgh 30, 
Follansbee Steel Corp., 


Warren, O. ‘Thomas 
) 


Steel & Tube 


Corp... 
Pa. 
Pier 30, 


wane 


Pa. 


Ryerson & Son, Inc., Joseph T., Chicago, 
Ill. 

STRAIN RELIEFS. See Grips and 
Clamps, Strain Relief. 

STRIPPERS, WIRE 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Pyramid Products Co., meee, 8S. State, 
Chicago 16, Ill. ‘Colonial 

Wenco Mfg. Co., 1136 W. Hubbard, Chi 
cago 22, Ill. ‘‘Simplex.’’ 

Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland, O. ‘‘Speedcraft.'’ 

STRIPPING COMPOUNDS. See Clean 


ing Compounds, Metal. 


STRIPS, BLOCKS 
TERMINAL 


Aircraft-Marine Products, 


and BOARDS, 


Inc., 1504 N. 


Fourth, Harrisburg, Pa 
Baer Co., N. 8., 7-11 Montgomery, Hill 
side, N. J. 
Buchanan Electrical Prods. Corp., 1290 
Central Ave., Hillside, N. J. 
Burke Electric Co., 389 W. 12th, Erie, 
> 
Burndy Engineering Co., 107 Bruckner 
Blvd., New York 54, N. Y 


Cambridge Thermionic Corp., 453 Concord 


Ave., Cambridge 38, Mass. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conp. 

Curtis Development & Mfg. Co., 19 N 
Crawford, Chicago 24, Ill. 

Federal Telephone and Radio Corp., Dept 
F-416, 100 Kingsland Rd., Clifton, N. J 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. ‘“‘Diamond H."’ 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, [Il. 


Taylor Fibre Co., Norristown, Pa. 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap- Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 
(Toggle Slide, Rotary) (P) 
Remote Control (R) 
Selector (Rotary Tap) (Ss) 
Through-Cord Snap (T) 
Centrifugal (X) 
(See also Circuit Breakers, Push But- 
ton Stations; Controllers, Motor; Re- 
lays; Timers.) 

Acro Elec. Co., 1305 Superior Ave., Cleve- 
land 14, O. (B) 

Allen-Bradley Co., 1316 8. Second, Mil 
waukee 4, Wis. (ACEFJPR) 

Allied Control Co., Inc., Dept. A, 2 East 
End Ave., New York 21, N. Y. (CD 
GHR) 

Almo Mfg. Co., 477 Washington, Newark 
5, N. J. (D) 

Arrow-Hart & MHegeman Electric Co., 
Hartford 1, Conn. (ACDHKMPRT) 
Automatic Electric Mfg. Co., 60 State, 

Mankato, Minn. (GR) 


Automatic Switch Co., 
Orange, N. J. 


393 Lakeside Ave., 
(CHR) 





Cam-Stat, Ine., Div., The Paul Hen 
oo. 2310 S. Lacienega, Los Angeles 34 
Cal. 

Clare & Co., C. P., 4719 W. Sunnysic 
Ave., Chicago 30, Tl. (N) 

Comar Electric Co., 2701 Belmont Ave 
Chicago 18, Ill. 

Cramer Co., R. W., River St., Center 
brook, Conn, ‘‘Sauter.’’ (G) 

Durakool, Inc., 1012 N. Main, Elkhart 
Ind. (D) 

Thomas A. Edison, Inc., Instrument Div 
West Orange, N. J. (FG) 

Electro Switch Corp., 193 Broad, Wey 
mouth 88, Mass. (HOS) 

Federal Electric Products Co., 50 Paris 
Newark 5, N. J. (CFOPR) 

Federal Telephone and Radio Corp., Dept 
F’-416, 100 Kingsland Rd., Clifton, 
N. J. (NS) 

Fenwal, Inc., 51 Pleasant, Ashland, Mass 
““Thermoswitch’’ (F) 

~— Electric Co., 300 McKee, Batavia 

General Control Co., 1200 Soldiers Field 
Rd., Boston 34, Mass. (LN) 

General Electric Co., Section H668-57 
Apparatus ry Schenectady 5, N. Y 
ee (ABCDEFGHJKMNOPR 
ST) 

Guardian Electric, 1627-K W. Walnut 
St., Chicago 12, Ill. (CFGHN) 

Hart Mfg. Co., 211 Bartholomew Ave 
oe 1, Conn, (FLMPS) “Diamond 

Haydon Mfg. Co., Ine., 2510 Elm, Tor 
rington, Conn. (G) 

ae Electric Co., 99 Plum, Trenton, 
N “Heco.”” (O) 

Ideal Industries, Inc., 1008 Park Ave 
Sycamore, Ill. (L) 

Lewis Engineering, Naugatuck, Conn. (S 

Landis & Gyr, Inc., 104 Fifth Ave., New 
York 11, N. Y. (G) 

Littelfuse, Inc., 4761 Ravenswood Ave 
Chicago 40, Ill. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. (GNPS) 

Master Electric Co., Dayton 1, 0. (C) 

McGill Mfg. Co., Inc., Electrical Diy., 
250 No. Campbell, Valparaiso, Ind 
‘‘Levolier,”” ‘““‘Twi-Lite.’’ (KP) 

Mercoid Corp., 4201 Belmont Ave., Chi 
cago 41, Ill. (ACDEF) 

Micro-Switch Div., First Industrial Corp., 
Freeport, Ill. (BEF'LS) 


Mines Equipment Co., 
St. Louis 10, Mo. 
Minneapolis- Honeywell 


4223 Clayton Ave., 
(waterproof) 
Regulator Co., 


2685 Fourth Ave., S., Minneapolis 8, 
Minn. ‘‘Con-Tac-Tor.’’ (BDEF) 

Morse Co., Frank W., 1300 Soldiers Field 
Rd., Boston 35, Mass. (KOP) 

National Acme Co., 170 E. 131st, Cleve 
land 8, O. ‘‘Namce.” (BP) 

Ohmite Mfg. Co., 4804 Flournoy, Chicago 
44, Ill. (8) 

Powrex Switch Co., P. O. Box 206, Water 
town 72, Mass. (D) 

R-B-M Division, Essex Wire Corp., Dept 
D-12, Logansport, Ind 

Robertshaw-Fulton Controls Co., Youngs 
wood, Pa. (FM) 

Soreng Mfg. Corp., 1901 Clybourn Ave., 
Chicago 14, Ill. 

Spencer Thermostat Co., 11 Forest, Attle 
boro, Mass. ‘‘Klixon.’’ (EF) 

Square D Co., 4041 N. Richards, Mil 
waukee 12, Wis. (ABCEFLOPR) 

Stackpole Carbon Co., St. Marys, Pa. (I- 
Slide) 

Struthers-Dunn, Inc., 150 N. 13th, Phila 
delphia 7, Pa. 

ee. Inc., Dept. H, Ashland, Mass. 
(G) 

Unimax Switch Div., W. L. Maxson Corp 
160 W. 34th, New York 1. N. Y. «(B) 

Walser Automatic Timer Corp., 420 Lex 
ington Ave., New York 17, N. Y. (G) 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. (CFGHOPR) 

Westinghouse Electric Corp., P. O. Box 
866. Pittsburgh 30, Pa. (ABCDFGI 
OPRS) 

Zenith Electric Co., 152 W. Walton, Chi- 
eago, Ill. (HR) 

TACHOMETERS 

Bristol Company, 153 Bristol Rd., Water 
bury 91, Conn. 

Electric Auto-Lite Co., Toledo 1, O. 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y 
Ideal Industries, Inc., 1008 Park Ave 


Sycamore, Il. 
Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, O. 


Veeder-Root, Inc., Dept. 687, Hartford 
2, Conn. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 

TAGS, TERMINAL 

National Band & Tag Co., Dept. 9-793 


Newport, Ky. 


TAPE. ADHESIVE and COIL 
FASTENING 


‘oe Cork Co., 9506 Arch, Lancaster 

Insulstion Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, IIL. 

Minnesota Mining & Mfg. Co., St. Paul 6, 
Minn. ‘Scotch.’ 

Mitchell-Rand Inc., 51 


Insulation Co., 
Murray, New York 7, rc 


TAPE, ELECTRICALLY CONDUCTIVE 
See Fabrics, Electrically Conductive. 


TAPE, INSULATING. 
sulating; Sleeving and Tape, Asbestos; 
Tape, Friction and Splice; Tape & 
Sheeting 


TAPE, FRICTION and SPLICE 
General Electric Co., Section Y90-1222 


Appliance & Merchandise Dept., Bridge 
port 2, Conn. 


See Fabrics, In 
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OF PRESENT INSTALLATIONS 
ARE REPEAT ORDERS! 


Precision manufacturers who have “tried out” 


the Hamilton Varimatic, Super Sensitive, Variable 
Speed Drilling Machine have found it so efficient 
in the drilling of small, precision holes on fast 
production schedules that 80% of our present in- 
stallations represent repeat orders. 


Investigate its many exclusive features. Our 


Bulletin V-47 gives complete information. Write 
for it today! 


THE 
CITI eY A 
TOOL COMPANY 


ao 
oe] 


HAMILTON ®* OHIO e Ue S@ A 


==> BURNLEY 


THE ORIGINAL 
SUR A FAVORITE 
SOT FOR 45 YEARS 
SEY ° 

MAKES SOLDER FLOW 


QUICK AND FAST 
Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, 


[raaoe same } 


Approved by 
Underwriters’ Laboratories 


PENNSYLVANIA 


WIDER sPEEDCRAFT 
APPLICATIONS 


Due to a new deve in 
combination with the flexi- 
bility of design of the SPEED- 
CRAFT WIRE STRIPPER Cut- 
ter Head we can remove the 
outer rubber jacket from mest 
kinds of multi-conductor rub- 

ber covered wire — Another 
SPEEDCRAFT Achievement — 

SPEEDCRAFT is Superior by 
every Comparison. 





Write for complete information — sending wire samples — no obligation. 


WIRE STRIPPER CO., 1729 EASTHAM AVE. 


E. CLEVELAND, OHIO 


NOVEMBER 1948 
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Industrial Electronics 


Wherever industrial electronic equipment is 
sectionalized, Amphenol AN connectors serve 
with efficiency cnd economy to provide quick 


connection and easy disconnect for servicing 
or movement. 


They save money by permitting associated 
wiring for one or many circuits to be pre- 
fabricated, thus electronic devices may be 
tested at the factory and instantly connected 
for use on arrival. This greatly simplifies in- 
stallation and servicing procedures. 


Available in five major shell designs, each 
of which accommodates over 200 styles of 
contact inserts, Amphenol AN connectors 
handle voltages up to 22,000, amperages up 
to 200. Types with pressure-proof, explosion- 


proof or moisture-proof housings also are 
available, as are standard 


elements for 
thermocouples. 


Amphenol, long the leader in mass-producing 
AN connectors for the armed forces, remains 
completely tooled for large-scale production 
for industry at costs far below those in effect 
pre-war. Write for full data now. 


AMERICAN PHENOLIC CORPORATION 


1830 South 54th Avenue, Chicago 50, Illinois 
COAXIAL CABLES AND CONNECTORS © INDUSTRIAL 
CONNECTORS, FITTINGS AND CONDUIT © ANTENNAS 
RADIO COMPONENTS © PLASTICS FOR ELECTRONICS 


AMPHENOL WON-ROTATING, ALIGNED CONTACTS 


CONVENTIONAL AMPHENOL 
A example of ou ol 
Sellen Hat Mlehonsi coland penkecs ietas 
one direction—-easy to set in a . 
to solder—will not twist or ; 
low-cost, efficient . Only one of 





e Clean Cutting 
@ Precision Stripping 


e@ Fast Working 


e Easy Operating 


The Wenco S-15 Simplex wire stripper employs 
a unique patented oscillating blade principle assur- 
ing a complete and clean job of stripping insulation. 

_ This stripper will accommodate wire up to 7/16 
diameter, stripping insulation without scratching, 
marring or damaging wires in any way by a simple 
quick withdrawal of the wire through the blades. 

It is indispensable for stripping parallel wire, 
heater cord and douter jacket on service cord. 

_ The ModelS-15 is the simplest operating produc- 
tion wire stripper on the market. 

Send sample wires and have your stripping prob- 
lems engineered by Wenco. 


Ask for your copy of new bulletin. 


Write for Dealership Plan 
WENCO MANUFACTURING CO. 
D 


SIMPLEX WIRE STRIPPERS CUTTERS 
TOOLS Aa STAMPINGS SPADE BOLTS 


3136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 


This third rail insulator has a double job ... first, it must 
have the high dielectric strength to withstand heavy current 
charges. Second, it must be sturdy enough to stand up under 
the incessant pounding of passing trains. Add to these the 
inherent qualities of resistance to temperature changes, to 
moisture, to most acids and you have the reason so many 
manufacturers turn to Universal for their insulator needs. An 
experienced Universal engineer will be glad to help with 
your insulator requirements. Get in touch today. 


me UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 





Insulating Wire Works, Div. of 
Okonite Co., Wilkes-Barre, Pa. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., 
ton 11, N. 

Johns- Manville “Corp., 22 E. 40, New York 
ma, a. 2 

Minnesota Mining & Mfg. Co., 
quier Ave.,, St. Paul 6, Minn. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

United States Rubber Co., 1230 Avenue of 
the Americas, New York 20, N. ¥ 


Hazard 
Irving 


900 Fau 


TAPE, MICA. See Mica. 


TAPE and SHEETING, SYNTHETIC 
RESIN 

Irvington Varnish 
ington 11, N. J. 

New Jersey Wood 
bridge, N. J. “* 


& Insulator Co., Irv- 
“*Fibron."’ 
Finishing Co., 
Vartex.”’ 


Wood- 


TAPE and WIRE, MAGNETIC 
RECORDING. See Magnetic 
Tape. 


Recording 


TAPES, MEASURING 

Keuffel & Esser Co., Hoboken, N. J 

TEMPERATURE CONTROLS. See 
Switches; Thermostats 


TERMINAL BLOCKS. Se 


Strips 


TERMINALS. See Lugs and Terminals. 


TESTING INSTRUMENTS. See 


ments. 


Instru- 


THERMAL SWITCHES. See 


Switches 


THERMOCOUPLES 


Brown Instrument Co., 
Philadelphia 44, Pa. 
General Electric Co., Section 
Apparatus Dept., Schenectady 5, 
Hoskins Mfg. Co., Detroit 8, Mich. 
Lewis Engineering Co., Naugatuck, Conn 
Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, Ill. 
Rockbestos Products 
New Haven 4, Conn. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


4466 Wayne Ave., 


E-668-57, 
ms Be 


Corp., 851 Nicoll, 


THERMOMETERS 
Edison, Inc., Thos. A., 
w. Orange, N. J 

Electric Auto-Lite Co., Toledo 1, O. 

Weston Electrical Instrument Corp., 582 
eeare sen Ave., Newark 5, N. J. 
““Max- Min 


THERMOPLASTIC WIRE. 
Cable, Insulated 


THERMOSTATIC BIMETALS 
Baker & Co., Inc., 113 Astor, 
Y. J 


Instrument Div., 


See Wire and 


Newark 5 


N. J. 
Brainin Co., C. 8., 233 
13, N. Y. 

Chace Co., W. M., 
Detroit 9, Mich. 
General Plate Div., 
Corp., Attleboro, 
Wilson Co., H. A., 
5, N. J. ““Wilco 


Spring, New York 


1608 Beard Ave., 
Metals and Controls 

Mass. ‘‘Trutlex.’’ 

105 Chestnut, Newark 


THERMOSTATS 


Barber-Colman Co., Rockford, Il. 

Bristol Company, 153 Bristol Rd., 
bury 91, Conn. 

Cam-Stat, Inc., Div., The Paul Henry Co., 
2310 S. Lacienega, Los Angeles 34, Cal. 

Curtis Development & Mfg. Co., 19 N. 
Crawford, Chicago 24, Ill. 

Edison, Inc., Thos. A., Instrument Div., 
W. Orange, N. J. 

Electro-Therm, Inc., 
Silver Spring, Md 

Fenwal, Inc., 51 Pleasant, 

General Electric Co., Section E668 -57, 
Apparatus Dept., Schenectady 5, N. Y 

General Thermostat Corp., 2060 Bronx St., 
New York 60, N. Y. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. ‘‘Diamond H.”’ 

Master Electric Co., Dayton 1, O 

Mechanical Industries Prod. Co., 217 Ash 
Akron 3, O. 

Mercoid Corp., 4213 Belmont _Ave., Chi- 
cago 41, Ill. ‘‘Sensatherm.’ 

Minneapolis- Honeywell ate Co., 
2685 Fourth Ave., S., Minneapolis 8, 
Minn. 

Robertshaw- Fulton 
wood, Pa. 

Spencer Thermostat Co., 
boro, Mass. ‘‘Klixon.’ 

Stevens Mfg. Co., 3 N. Main, 
Oo 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


Water 


8010 Georgia Ave., 


Ashland, Mass 


Controls Co., Young- 


105 Forest, Attle 


Mansfield, 


TIMERS, MOTOR 


Allen-Bradley Co., 
waukee 4, Wis. 

Automatic Electric Mfg. Co., 60 
Mankato, Minn. 

Cramer Co., R. W., 
brook, Conn 

Eagle Signal 
Ill 


1316 S. Second, Mil 


State, 


River St., Center 


Corp., 202—20th, 


General Electric Co., Section E-$68-57, 
Apparatus Dept., Schenectady 5, N. Y 

Hansen Mfg. Co., Inc., Princeton 8, Ind 
““Synchron.”’ 

Haydon Co.. A. W., Waterbury 32, Conn 

Haydon Mfg. Co., Inc., 2510 Elm, Tor- 
tington, Conn. 

Industrial Timer Corp., 113 Edison P1., 
Newark 5, N. J. 

Mercoid Corp., 4213 Belmont Ave., Chi 
cago 41, 1 


Moline, 


Miller-Harris Instr. Co,., 836 N. Fourta, 
Milwaukee 3, Wis. 
Votter & Brumfield Sales Co., 549 W. 
Washington Bivd., Chicago 6, Ill. 
square D Co., 4041 N. Richards, Mil 
waukee 12, Wis. 
150 N. Ihila 


Struthers-Dunn, Ine., 
delphia 7, Pa, 
Dept. H, Ashland, Mass. 
Timer rn, Graybar 


13th, 

Telechron, Inc., 

Walser Automatic 
Building, New York 17, N 

Ward Leonard Elec. Co., 34 South, Mt 
Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Zenith Electric Co., 152 W. Walton, Chi 
cago, DL. 


TIME SWITCHES. See Switches 


TOOLS, PORTABLE 


Loyd Scruggs Co., 
Louis 1, Mo. 

Stanley Elec. Tools, 
tain, Conn, 


1.22 N. Sixth, St. 


502 Myrtle, New Bri 


TRACING CLOTH and PAPER 


Arkwright Finishing Co., Providence, R. 1 

Holliston Mills, Inc., Norwood, Mass. 

Keuffel & Esser Co., Hoboken, N. J. 
Albanene,”” ‘‘Phoenix.’’ 

Ozalid Div., General Aniline & 
Corp., Dept. 339, Johnson City, N. 

ost Co., Frederick, 3650 N. Avondale 
Ave., Chicago 18, III. 


TRANSFER SWITCHES. See 


TRANSFORMERS FLUORESCENT 
BALLAST. See Fluorescent 
Auxiliaries. 


Film 


Switches 
Lamp 


a INSTRUMENT 


CURRE 

Aeme Electric Corp... 3510 Water, Cuba, 
eS A 

Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 18, Ill. 

Dano Electric Co., 93 Main, Winsted, 
Conn. 

lederal Telephone and Radio Corp,, Dept. 
F-416, 100 Kingsland Rd., Clifton, 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza, New York 20, N. Y. 

General Electric Co., Section E-668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Standard Transformer Co., Warren, O. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J 


TRANSFORMERS, POWER CIRCUIT 
Acme Electric Corp., 3510 Water, Cuba, 
N. Y 
Chicago Transformer Div., Essex 
Corp., 3501 Addison, Chicago 18, 
Comar Electric Co., 2701 Belmont Ave., 
Chicago 18, Ill 
Dano Electric Co., 93 
Conn 
Davis & Co., 
land, Ind. 
Dongan Electric Mfg. Co., 
Detroit 7, Mich. 
Electricoil Transformer Co., 
New York 13, N. Y. 
Ferranti Electric, Inc 30 
Plaza, New York 20, N. Y. 
General Electric Co., Section E-668-57, 
Apparatus Dept., Schenectady 5,.N. Y. 
Gramer Co., 2734 N. Pulaski Road, Chi- 
eago 39, Ill. « ‘‘Gracoil.’’ 
Hevi Duty Elec. Co., Milwaukee, Wis 
Jefferson Electric Co., Bellwood, Ill. 
Kenyon Transformer Co., Inc., 840 Barry, 
New York 59, N. Y. 
Nothelfer Winding Laboratories, a 
marle Ave., Trenton 3, N. J. ““‘N 
Radio Corporation of America, 
cial Engineering, Section DR 71, 
rison, N. J. 
Sola Electric Co., 4633 W. 
50, 

Standard Transformer Co., 
Standard Transformer Corporation, 
Elston Ave., Chicago 18, Ill. 
Wagner Electric Corp., 6454 Plymouth 

Ave., St. Louis 14, Mo. 
West Coast Elec. Mfg. Co., 10008 8. 
O. Box 


Main, Winsted, 


Dean W., 1006 First, Kent 


2979 Franklin, 
417-21 Canal, 
Rockefeller 


Albe- 
Ww-L.” 
Raat. 
Har- 
16th, Chicago 
Warren, O. 
3570 


Main, Los Angeles 3, Cal 
Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa. 


TRANSFORMERS, RADIO CIRCUIT 
Aeme Electric Corp.. 3510 Water, Cuba, 
N. Y 


Transformer Div., Essex Wire 
3501 Addison, Chicago 19, Ill. 
93 Main, Winsted, 


Chicago 

Corp., 
Dano Electric Co., 
1006 First, Kent 


417 Canal, 


onn., 

Davis & Co., Dean W., 
land, Ind. 

Electricoil Transformer Co., 
New York 13, N. 

Federal Telephone and Radio Corp., Dept. 
F-416, 100 Kingsland Rd., Clifton, 


2734 N. Pulaski Road, Chi 
**Gracoil.’’ 
Milwaukee, Wis. 


N. J. 
Gramer Co., 
cago 39, Ill. 
Hevi Duty Elec. Co., 
Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 3, N. J. ‘‘N-W-L” 
Radio Corporation of America, Commercial 
ans Section CK 71, Harrison, 
J. 
atanaaa Transformer Corp., 8570 KEiston 
Ave., Chicago 18, 


TRANSFORMERS, VARIABLE 
VOLTAGE 

Acme Electric Corp 359 Water, 

Hevi Duty Elec. Co., Milwaukee, Wis. 

Sola Electric Co., 4633 W. 16th, Chicago 
50, Til. 

Sorensen & Co., 375 Fairfield Ave., 
ford, Conn. 


Cuba, 


Stam- 


ELECTRICAL MANUFACTURING 





Precision Di-Formed Paper Tubes give coil winders four advantages 
over other paper tubes that enable them to make lighter coils with 
better dielectric properties, at lower cost: (1) theyre stronger, (2) can 
be automatically stacked (3) need not be formed after winding 
(4) and cores can be engineered closer to save wire. 


WRITE FOR SAMPLES OF 
THIS BETTER COIL BASE 
WITH ARBOR LIST... 


Tiida) holt B11: eee 
ah Plant *2, 79 Chapel Street, Hartford, Connecticut 





For Impregnating 
Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
t Tubes and Forms, Porous 
Ceramics. 


lensers, Batteries, Switch 

Base Terminals, Socket Terminals 
Light Fixtures. 
) For Dipping 


Coils, Transformers, Condensers. 


For Potting 
Radio Transformers, Light Units 
Leading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and mine for specific applications. Samples furnished on request 


BIWAX CORPORATION 


3445 Howard Street SKOKIE, ILL. 


WL 
a 


NOVEMBER 1948 


VOLTS 


aa 
Piero 


VOLTS 


SECONDARY 


AIR COOLED TRANSFORMERS 


No need for an intermediate bank of transformers. Now you can 
connect an Acme Electric air cooled transformer to the 2400/2300 
volt primary line and distribute power at 240/230 volts and light 
circuits at 120/115 volts where needed. Available in ratings from 
Ya KVA to 25 KVA. Acme Air Cooled Transformers are built in 
standard voltages up to 600 volts in ratings up to 50 KVA. 


ACME ELECTRIC CORPORATION 


3511 WATER STREET CUBA, NEW YORK 


Aeme iti Electric 
T R A N ae oe oe oe ee eee 
















































































































































































































Behind the 




























































a Sa 


No. 21—A Product of Perfex Corp., Milwaukee, Wis. 








Series 474 Combination Warm Air and Fan Control, 
manufactured by Perfex Corporation, is another 






typical use of Chace Thermostatic Bimetal in the 





form of a helix with rapid response to temperature 





change. The manufacturers have incorporated a 





fully enclosed, dust free, snap action Twin Contact 





switch of compact design, convenient adjustment, and 
temperature range of combination fan and limit con- 






trol suitable for constant air circulation requirement. 








The powerful bimetal element is fixed to the guard 
at its outer end. As the furnace heat rises and falls 






the winding and un-winding action of the bimetal 
turns the shaft to which it is attached. The consequent 
movement of the cams, set within any desired 






temperature range, snaps the switches which turn 
on, first, the burner, then the blower. As shown, the 
control is locked in position for continuous fan 







cooling. Releasing the knob and turning to the left 





resets the control for automatic heating. 






W. M. Chace Co. manufactures all types of thermo- 
static bimetal actuating elements for temperature 






responsive devices. Our engineering department 





will give prompt attention to your problems in heat 





control, indication and protection. 



























w. M. CHACE co. . 


Ye pee OLE ry Thermostatic Bimetals 


1608 BEARD AVE. «+ DETROIT 9, MICH. 























Standard Transformer Corp., 3570 Elston 
Ave., Chicago 18, Ill 
Superior Electric Co 


Bristol, Conn. 


1310 Meadow St., 


TUBES, CATHODE RAY 


General Electric Co., Electronic 
Thompson Rd., Syracuse, 

Radio Corporation of America, Commercial 
Engineering, Section CR 71, Harrison, 
N. J 


Dept., 


TUBES, ELECTRON (Industrial) 


Federal Telephone and Radio Corp., Dept. 
F-416, 100 Kingsland Rd., Clifton, 
N. J. 

General Electric Co., Electronic Dept., 
Thompson Rd., Syracuse, N. Y. 

Radio Corporation of America, Commer- 
cial Engineering, Harrison, N. J. 

Raytheon Mfg. Co., Waltham 54, Mass. 

Westinghouse Electric Corp P. O. Box 
868, Pittsburgh 30, Pa 

TUBES, METALLIZED’ GLASS. See 
Giass, Technical 

TUBES, PHOTOELECTRIC. See Photo- 
electric Cells & Tubes 

TUBING, ALUMINUM. See Aluminum. 


TUBING, BRASS, BRONZE and COP- 


PER. See Brass, Bronze and Copper. 
TUBING, FIBRE. See Fibre. 
TUBING, LAMINATED METAL. See 


Laminated Metals 


TUBING, MICA. See Mica 


TUBING, NICKEL and NICKEL ALLOY 


American Brass Co., Waterbury 88, Conn. 


‘‘Anaconda 


General Plate Div., Metals and Controls 
Corp., Attleboro, Mass 

International Nickel Co., Ine., 67 Wall, 
New York 5, N ‘Inco,’’ “Inconel,” 
**Monel.’’ 

Revere Copper & Brass, Inc 230 Park, 
New York 17, N. ¥ 

TUBING, PAPER 

Paramount Paper Tube Corp., 612 Lafay- 
ette, Ft. Wayne 2, Ind 

Precision Paper Tube Co 2035 W. 


Charleston, Chicago 47, Il 


TUBING, RUBBER 

United States Rubber Co 1230 Avenue 
of Americas, New York 20, N. Y. 

TUBING, SILVER. 
Alloys 


See Silver and Silver 
TUBING, STEEL. 


cial Grades and Forms 


See Steel, Commer- 


TUBING and SLEEVING, BRAIDED 
FABRIC. Textile or Glass-Fibre, 
treated with lacquer, varnish or syn- 
thetic resin. 

Bentley, Harris Mfg. Co., Dept. M-22, 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ‘Turbo.’ 

General Electric Co., Plastics Div., Chemi- 


cal Dept., Pittsfield, Mass. 


Insulation Manufacturers Corp., 565 W. 


Washington Bivd., Chicago 6, Il. 
“Diefiex.”’ 
Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. “‘Irv-O-Volt.’’ 
Mitchell-Rand Insulation Co., Ine., 51 
Murray. New York 7, N. Y. “‘Hygrade.’’ 


National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
*‘Natvar.’” 

Owens-Corning Fiberglas Corp., Dept. 
866, Toledo 1, O. ‘‘Fiberglas.’’ 

Varflex Corp., 309 N. Jay, Rome, N. Y. 


**Mirac.”’ 
“*Varglas.”’ 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘‘Tuffernell.”’ 

TUBING and SLEEVING, Extruded 
Plastic. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ‘‘furbo.’’ 

General Electric Co., Plastics Div., Chemi- 
cal Dept., Pittsfield, Mass. 

Husite Div., The Huse Liberty Mica Co., 
171 Camden St., Boston 18, Mass. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, IU. 
Irvington Varnish & Insulator Co., Irv- 


ington 11, N. J. ‘‘Fibron,’’ ‘‘Irv-o-lite,”’ 
“*Transflex.”’ 
Mitchell-Rand Insulation Co., 51 


New York 7, N. Y 


Murray, 


National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, Nn. on 
“‘Natvar.’’ 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del 

New Jersey Wood Finishing Co., Wood- 
bridge, N. 

Phalo Plastics Corp., 25 Foster, Worces 
ter 8, Mass 

Varflex Corp., 309 N. Jay, Kome, N. Y. 
“Syntholvar.”’ 

Yardley Plastic Co., 138 Parsons Ave., 
Columbus 15, O 

TUNGSTEN 
(See also Contacts) 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

UNDERCUTTERS, MICA. See Mica 


Undercutters 











VACUUM TUBES. See Tubes, 
Ray, Tubes, Electron. 


VALVES, MOTORIZED or SOLENOID 
OPERATED 


Automatic Switch Co., 391 Lakeside Ave., 
Orange, N. 

Tarber-Colman ‘Co., Rockford, Ill. 

Brown Instrument ‘Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Clark Cooper Co., 425 
N 


Cathode 


Market, Palmyra 


1160 Dublin 





Denison Engineering Co., 
Rd., 0. 


Columbus 16, 


General Electric Co., Section H-668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Magnatrol va Corp., 67 Fifth Ave., 
Hawthorne, N. J 

Mercoid Corp., 4213 Belmont Ave., Chi- 
cago 41, 

Minneapolis- Honeywell Regulator Co., 


2685 Fourth Ave., S., Minneapolis 8, 


Minn. 

Skinner Electric Valve Division, Skinner 
Chuck Co., 130 Belden Ave., Norwalk 
Conn. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

VARNISHED FABRICS. See Fabrics 
Insulating. 

VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 
Tlaven, Conn. 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept 48, 30 E. 42nd, 


New York 17, N. Y. 


George C. Borthig Co., Inc., State High 
way 3, East Rutherford, N. J. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. “Turbotut.’ 

Celanese Corp 180 Madison Ave New 
York 16, N. Y¥ 

Dolph Co., John C., 1058 Broad, Newark 
3, N. “‘Chinalak,’’ ‘Electric Lac 
quer,”’ ‘‘Synthite.’’ 

Dow Corning Corp., Midland, Mich 
“*Silicone,’’ ‘‘Silastic.’’ 

du Pont de Nemours & Co., Inc., E. IL, 
Finishes Dept., Wilmington, Del. 

Durez Plastics & Chemicals, Inc., €12 
Walck Road, North Tonawanda, N. Y. 

General Electric Co., Section RIMA 678 
Resin and Insulation Materials Div 
Chemical Dept., Schenectady 5, N. Y. 
““Glyptal.’’ 

George Co., P. D., St. Louis, Mo 
““Pedigree.’’ 

Insulation Manufacturers Corp., 565 W 


Washington Blvd., 
Irvington Varnish 
ington 11, N 


Chicago 6, Ill. 


and Insulator Co., Irv 


oe Insulator Co., Schenectady 1, N. Y 

Mica.’ 

Mitchell Rand Insulation Co., Ine., 651 
Murray, New York 7, N. Y. 

Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass 

Schenectady Varnish Co., Inc., 100 Con- 
gress, Schenectady, an 

Westinghouse Elec. Corp., P. O. Box 868, 


Pittsburgh 30, Pa. 


VARNISHES, FINISHING. 


f ! See Lacquer 
Enamels and Varnishes. 


VARNISHES, INSULATING. See ‘ar- 
nishes, Compounds and Resins. 

V-BELTS. See Drives, V-Belt. 

VIBRATOR CONVERTERS 

American Television & Radio Co., St. 
Paul 1, Minn. “ATR.” 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 

VOLTAGE REGULATORS. See Regu- 
lators, Voltage. Transformers Vari- 
able Voltage 

VOLTMETERS. See Instrumerte 

VOLUME CONTROLS, RADIO. See 


Enamels and Varnishes. 


VULCANIZERS, CABLE 


Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo 

WASHER, BEARINGS... See Bearings 
and Bushings. 

WASHERS, INSULATING 
See Specific Material. 

WASHERS, METAL. See Fasteners. 


WAXES AND COMPOUNDS 
Bakelite Corp., Unit of Union Carbide & 


Carbon Corp., Dept. 48, 30 E. 42nd, 
New York 17, N. Y. 

Biwax Corp., 3445 Howard, Skokie, II. 

Dow Corning Corp., Midland, Mich. 
“Silastic.’’ 

General Electric Co., Section RIMA-678, 
Resin and Insulation Materials Div 
Chemical Dept., Schenectady 5, N. Y. 


Mica Insulator Co., 
Mitchell-Rand Insulation Co., 
Murray, New York 7, N. Y. 


Sthenectady 1, N. Y. 
Inc., 51 


WEDGES AND PEGS, ARMATURE 


Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 
Mica Insulator Co., Schenectady 1, N. Y. 


Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 
National Vulcanized Fibre Co., Wilming- 


ton 99, Del 


Taylor Fibre Co., Pa. 


Norristown, 


WELDING EQUIPMENT 


DoALL 
Des Plaines, 


Company, 254 N. 


Ill. 


Laurel Ave., 


ELECTRICAL MANUFACTURING 








= e¥enue 


a Fastener 









that's suitable 





It may pay you to let 


our Design Engineers 





have a 
For Inverting D.C. to A.C... . 

Specially Designed for operating A. C. Radios, 
Television Sets, Amplifiers, Address Systems, and 
Radio Test Equipment from D.C. Voltages in 
Vehicles, Ships, Trains, Planes and in D.C. Districts. They have helped 


hand in it. 










many 





New Models New Models 












manufacturers 


* CUT COSTS 


* SPEED PRODUCTION 


@ 


AUTO RADIO 
VIBRATORS 


A Complete Line of Vibrators . . . 
Designed for Use in Standard Vibrator- 
Operated Auto Radio Receivers. Built 
with Precision Construction, featuring 
Geramic Stack Spacers for Longer Lasting 
life. 


* TURN OUT FINER 
‘‘A’’ BATTERY 
ELIMINATORS FINISHED PRODUCTS 


For DEMONSTRATING AND TESTING 
AUTO RADIOS 

New Models . . . Designed for Testing 

D. C. Electrical Apparatus on Regular 

A. C. Lines. Equipped with Full- Wave 


Dry Disc Type Rectifier, Assuring Noise- UNIT | > 
less, Interference-Free Operation and Dp _ CARR ' 
Extreme Long Life and Reliability. 
FASTENER Corp. 1 
aa | 
one Vii ere ee ; 


_ etka 
a LAL 








NEW American Tetevision & Rapio cn 
LITERATURE Quality Products “ras doth 
eS SAINT PAUL 1 MINNESOTA-U a Y | 





MAKERS a DOT srewens 


NOVEMBER 1948 277 } 4 

























































































































| 


DECIMAL H.P. INDUCTION MOTORS 


Designed for operating relays, vending, amusement, coin- 
operated machines, motion displays, and those applications 








Federal Machine & Welder Co., Clermont Ace Spring Mfg. Co., 76 W. 
& Overland Aves., Warren, O. New York 12, N. Y¥. 
General Electric Co., Section E-668-57, Barnes Co., Wallace (Div. ., aannatanes 





Houston, 


Apparatus Dept., Schenectady 5, N. Y. Spring Corp.), Bristol, Con 

(ARC) Barnes-Gibson- Raymond, 6400 Muler Ave., 
Taylor-Winfield Corp., Warren O. (Re- Detroit 11, Mich. 

sistance. ) Cuyahoga Spring Co., 10270 Berea Road, 
Westinghouse Electric Corp., P. 0. Dox Cleveland 2, O. 

2025, Buffalo 5, N. Y. (Flexare.) Gibson Co., William D. (Div. Associated 

Spring Corp.), 1800 Clybourn§ Ave., 

WHEELS, FAN AND BLOWER Chicago 11, Ml. 


Janette Mfg. Co., 556 W. Monroe, Chi. Mupbard Spring Oo. Mf D. 45 Central 


cago 6, Ill. Hunter Spring Co,, Lansd..0, e. . 
wis Spring & fg. Cv., North 
WIRE AND CABLE, BARE Ave., Chicago 47, Ill. 
American Brass Co., Waterbury 88, Conn, Raymond Mfg. Co. (Div. Associated 
“* Anaconda.” Spring), Corry, Pa. 


American Steel & Wire Co., Cleveland 13, U.S. Steel Wire Co., 7800 Finney Ave., 
0. Cleveland 5, O 

Anaconda Wire and Cable Cypecey. 25 
Broadway, New York 4, N 


Bridgeport Brass Co., Letaeinen 2, Conn. WIRE, MAGNET 


Bristol Brass Corp., Bristol, Conn. Acme Wire Co., 1255 Dixwell Ave., New 
Cornish Wire Co., Inc., 15 Park Row, Haven 14, Conn. 

New York 7, N. Y. ‘‘Corwico.”’ Anaconda Wire & Cable Company, 25 
Electric Auto-Lite Co., Port Huron, Mich. Broadway, New York 4, N. 

General Electric Co.. Section H668-57, Belden Mfg. Co., 4633 W. Van Buren, 
Apparatus Dept., Schenectady 5, N. Y. Chicago 44, Hl. E s 
Hudson Wire Co., Winsted Div., Winsted, Chase Brass & Copper Co., Inc., Water- 

Conn. bury 91, Conn. 
oe s Sons Co., John A., Trenton 2, Electric Auto-Lite Co., Port Huron, Mich. 
N. “Formvar,’’ “‘Vega Chromoxide.” 


Rome “Debt Corp., Dept. E. M., Rome, Essex Wire Corp., Fort Wayne 6, Ind. 
nm. T. “‘Extra-Test."’ 
General Electric Co., Section 668-57, 


Se 7 | WIRE AND CABLE, INSULATED Chemical Dept., Pittsfield, Mass. 
where minimum power must be converted to considerable same ta) Apperatus, Dept., Schenectady 5, N. Y. 
8 mex. 
w Rubber (B) Hudson Wire Co., Winsted Div., Winsted, 
torque at a _ — output shaft from 1-R.P.M. and Varnished Fabric (C) Conn. 
M in r i i n i in- hermoplastic (T) Rockbestos Products Corp., 844 Nicoll, 
up. Made in three basic sizes and will operate contin er ge ae od $} eitees | Predusts 


uously without overheating. 






Write today for comp!ete specifications and requirements 
of your application. We will build a motor to meet your 
production needs, if necessary. 


N 
st pRESEARCH Coupe 


Designers and aenafastarers of 
SPECIAL INDUCTION MOTORS 










n. 
American Electrical Heater Co., Detroit Roebling’s Sons Co., John A., Trenton 2, 


2, Mich. (B) 


N. J. 
American Phenolic Corp., 1830 8. 54th, Rome Cable Corp., Dept, EM, Rome, 
N.Y 


Chicago 50, Ill. 


American Steel & Wire Co., Cleveland Wheeler Insulated Wire Co., 378 Wash- 


13, ; “‘Amerbestos,’’ ‘‘Amerclad,’’ ington, Bridgeport 4, Conn. 
“Ampvrol,”” “‘USS’’ (ABCT) 


Anaconda Wire & Cable Company, 25 


Broadway, New York 4, N. Y. WIRE, MAGNETIC RECORDINGS 


(ABCTX) See Magnetic Recording Tape and 
Belden Mfg. Co., 4633 W. Van Buren, Wire. 


Chicago 44, Tl. (ABTX) 


| Boston Insulated Wire & Cable Co., Dor- 


chester 25, Mass. (BTX) WIRE, NICKEL. See Nickel and Nickel 


Brand & Co., William, 276 Fourth Ave., Alloys. 


New York 10, N. Y. ‘“‘Turbotherm’’ (T) 


Collver Insulated Wire Co., 245 Roosevelt wiRE, RESISTANCE 


Ave., Pawtucket, R. I. (ABCT) 


Cornish Wire Co., Inc.. 15 Park Row, Boston Insulated Wire & Cable Co., 


New York 7, N. Y. ‘‘Corwico’’ (BT) Dorchester 25, Mass. 


| Electric Auto-Lite Co., Port Huron, Mich, Driver Co., Wilbur B., 150 Riverside 


Ave., Newark, N. J 


(A . 
Essex "erire Corp., Fort Wayne, 6, Ind, Driver-Harris Co., Harrison, N. J. ‘‘Ad- 
BT) 


( ee one en ase tae 
Federal Teleph d Radio Corp. oskins gs. Co., wton Ave., 
Passaic ‘aan, et ewer. nS” = Detroit 8, Mich. ‘‘Chromel,’’ ‘‘Copel.’’ 
cai ‘Intelin’’ (TX) Jelliff Mfg. Co., C. O., Dept. L-202, 48 
General Electric Co., Section A50-122, re Pape. Southport, Conn. 
ian d Merct di Jept., - , 
Setdeapert ri one” eee Lewis Eng. Co., Wire Div., Naugatuck, 
“Formex,”” ‘‘Glyptal,’’ ‘‘Versatol.” Conn. 
(ABCX) 














OR those .small insulators 
r. requiring high dielectric 
and mechanical strength — 
specify LAVITE, the rugged, 
close-grained steatite ceramic. 
May be machined, threaded or 


tapped to close tolerances with- 

























out costly rejects. Ideal for 


resistors, coil forms, capacitors, 








tube bases, bushings. etc. Test 


samples gladly furnished on 









request. 


















rt Engineering Co., Naugatuck, Conn. WIRE, SILVER. 
National Electric Prod. Corp., Pittsburgh Alleys; Nickel Silver. 


Rockbestos Products Corp.. 844 Nicoll, 






See Silver and Silver 


30, Pa. (A) 
| Okonite Co" Passaic, N. J. WIRE STRIPPERS. See Strippers, 
| Phalo Plastics Corp., 25 Foster, Worces- Wire. 


ter 8, Mass. (TX) 


Plastic Wire & Cable Corp., 405 E. Main, WIRE, TUNGSTEN. See Tungsten. 


Jewett City, Conn. (TX) “‘PWC.”’ 
tadix Wire Co., 2800 E. 55th, Cleveland, wiRING HARNESSES. See Harnesses 
O. (A) and Assemblies, Wire. 


New Haven 4, Conn. (AT) 


Roebling’s Sons ‘Co., John A., ‘Trenton 2, WORMS AND WORM WHEELS. See 


Gears and Pinions 
Rome Cable Corp., Dept. EM, Rome 


N. Y. (BT) * WRENCHES, SOCKET SCREW. See 
eh aetete Co., Inc., Pawtucket, R. I. Socket Screw, Keys and Wrenches. 
(AB) 


United States Rubber Co.. 1230 Avenue YARNS, BRAIDING & SERVING. See 


of the Americas, New York 20, N. Y. Fabrics, Insulating. 
“‘Ru-Laytex”’ (BT) 


Wheeler Insulated Wire Co., 878 Wash- ZINC 


ington, Bridgeport 4, Conn Federated Metals Div. American Smelt- 


WIRE FORMS ing & Refining Co., 120 Broadway, 


New York 5. N. Y¥ 


Accurate Spring Mfg. Co., 38917 W. Lake, New Jersey Zinc Co., 169 Front, New 


Chicago 24, Ill York 7. N. Y. “Horsehead.”’ 












Have you mailed in 
your literature requests? 


e Before you put this issue aside, be sure 
to scan the manufacturers’ new printed matter 
offerings reviewed on pages 157-158. You'll 
probably find at least several booklets or tech- 
nical bulletins that deal with materials or com- 
ponents of specific interest to you. Just indi- 
cate the ones you want on the handy post card. 
The publishers will be glad to pass on your 
requests to the manufacturers promptly. 


ELECTRICAL MANUFACTURING 








Ask your jobber 

or write for 
complete descriptive 
literature. 














0 val 


ue equal to it... 


Model 260 Volt-Ohm-Milliammeter 


There’s good reason why this is the 
world’s most popular high sensitivity 
volt-ohm-milliammeter. In every part, 
from smallest component to overall 
design, no competing instrument can 
show superiority. It outsells because it 
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outranks every similar instrument. 
And in the Simpson patented Roll Top 
safety case, shown here, it brings you 
important and exclusive protection 
and convenience. 


SIMPSON ELECTRIC COMPANY 
5200-5218 W. Kinzie St., Chicago 44, Ill. 
In Canada: Bach-Simpson, Ltd., London, Ont. 


NEW YORK 


UR CONTACT DEPARTMENT is an institution in :t- 
self, equipped to furnish you with anything you 
may need in contacts or contact material in platinum, 
palladium and their alloys, gold and silver. Among our 
standard types are rivets, screws, discs, rods, rings and 
special shapes and stampings. We make laminated and 
inlay strips of any width and thickness. 

LIGHT ASSEMBLIES We undertake sub-contracting 
work for light assemblies and sub-assemblies for elec- 
trical, electronic, radio, refrigeration, heating and other 
industries and to make small instruments and instru- 
ment parts to your specifications. 


BAKER & CO., INC. 
113 Astor St., Newark 5, N. J. 
SAN FRANCISCO 


A flick of 
the finger 
Cyr Tae rtt 
im cL ks) 


aaelat) 





RANGES 


20,000 Ohms per Volt D.C., 1,000 Ohms per 
Volt A.C. 
Volts: A.C. and D.C.: 2.5, 10, 50, 250, 1000, 


5,000 

Output: 2.5, 10, 50, 250, 1000 

Milliamperes, D.C.: 10, 100, 500 

Microamperes, D.C.: 100 

Amperes, D.C.: 10 

Decibels (5 ranges): —10 to -+ 52 D.B. 

Ohms: 0-2000 (12 ohms center), 0-200,000 
(1200 ohms center), 0-20 megohms (120,000 
ohms center). 


Model 260, Size: 54" x 7°’ x 3Ve”...... $38.95 
Model 260 in Roll Top Safety Case, as shown. 
TN ak Co $45.95 


Both complete with test leads and 32-page 
perator’s Manual 


CHICAGO 








IT'S GLASS... 


that gives extra performance 


F MAGNE’ 
to VITROTEX wire 


ANACONDA VITROTEX magnet wire withstands 
temperatures up to 130° C., is highly flexible 
and has a remarkable space factor. All this is 
made possible by insulation of alkali-free glass 
—the ideal insulating material that is soft as silk 


and is comparable to steel in tensile strength. 


Besides, Vitrotex offers high dielectric strength 
and a smooth surface that is resistant to mois- 
ture, acids, oils and corrosive vapors. For tight- 
er, safer coils, to operate in confined spaces 
under high heat, make windings of Vitrotex. 
For details on the complete line of Anaconda 
Magnet Wire, write to Anaconda Wire and 
Cable Company, 25 Broadway, New York 4, 
New York. suas 


@Reg. U.S. Pat. Off 


THE GLASS INSULATET 
MAGNET WIRE 
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Ace Spring Co. 253 
Acme Electric Corp. 275 
Acme Wire Co., The 140 
Adams & Westlake Co., The 211 
Aircraft Marine Products, Inc. 183 
Air Express, Div. Railway Express, Inc. 266 
Akron Porcelain Co. 130 
Alliance Mfg. Co. 151 
Allied Control Co., Inc. 222 
Allmetal Screw Products Co., Inc. 144 
Aluminum Co. of America 19, 250 
American Brass Co., The 21, 22 
American Electrical Heater Co. 182 
American Felt Co. 175 
American Gas Accumulator Co. 166 
American Lava Corp. 141 
American Nickeloid Co. 228 
American Phenolic Corp. 273 
American Screw Co. 46, 119 
American Steel & Wire Co. 69 
American Television & Radio Co. 277 
Amperite Co. 204 
Amplex Manufacturing Co., 

Div. of Chrysler Corp. 229 
Anaconda Copper Mining Co. 21, 22 
Anaconda Wire & Cable Co. 280 
Arkwright Finishing Co. 132 
Armstrong Cork Co. 9 
Arrow-Hart & Hegeman Electric Co., The 185 
Associated Spring Corp. 72 
Automatic Electric Mfg. Co. 256 
Automatic Switch Co. 247 
Baer Co., N. S. 146 
Baker & Company, Inc. 279 
Baldor Electric Co. 169 
Barber-Colman Co. 224 
Barnes Co., Wallace, 

Div. Associated Spring Corp. 72 
Barnes-Gibson-Raymond, 

Div. Associated Spring Corp. 72 
Becker Bros. Carbon Co. 251 
Belden Mfg. Co. Inside Front Cover 
Bentley-Harris Mfg. Co. 203 
Beryllium Corp., The 251 
Biwax Corp. 275 
Bodine Electric Co. A 
Boonton Molding Co. 152 
Borthig Co., Inc., George C. 60 
Bound Brook Oil-less Bearing Co. 236 
Bridgeport Brass Co. 238 
Bristol Brass Corp., The 13 
Buffalo Bolt Co. 187 
Bunting Brass & Bronze Co., The 31 
Burke Electric Co. 219 
Burnley Battery & Mfg. Co. 273 
Callite Tungsten Corp. 242 
Cambridge Thermionic Corp. 258 
Camear Products Co. 119 
Central Screw Co. 267 
Century Electric Co. 189 
Cerro De Pasco Copper Corp. 142 
Chace Co., W. M. 276 
Chase Brass & Copper Co. 10 
Chicago Molded Products Co. 129 
Chicago Transformer 

Div. Essex Wire Corp. 245 
Clark Bros. Bolt Co. 256 
Clarostat Mfg. Co., Inc. 257 
Clifford Mfg. Co., Inc. 133 
Colonial Insilator Co., The 264 
Columbia Steel Co. 73 
Comar Electric Co. 206 
Continental-Diamond Fibre Co. 70 
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Continental Screw Co. 119 
Crescent Tool & Die Co. 206 
Crocker-Wheeler Elec. Mfg. Co. 14, 15 
Curtis Development & Mfg. Co. 244 
Dano Electric Co., The 271 
Davis & Co., Dean W. 245 
Dayton Rubber Co., The . 237 
Delco Products Div., General Motors Corp. 47 
Detroit Power Screwdriver Co. 180 
Dial Light Co. of America, Inc., The 136 
DoALL Company, The 192 
Dolph Co., John C, 199 
Dongan Electric Mfg. Co. 253 
Dow Corning Corp. 221 
Driver Co., Wilbur B. 232 
Driver-Harris Co. 145 
Du Pont de Nemours & Co., E. I. 191 
Durakool, Inc. 218 
Durez Plastics & Chemicals, Inc. 161 
Dykem Co., The 267 
Eagle Signal Corp. 174 
Eastman Kodak Co. 159 
Eaton Mfg. Co., Foundry Div. 64 
Edison, Thomas A., Inc., Instrument Div. 265 
Elco Tool & Screw Corp. 119 
Electric Auto-Lite Co., The 76 
Electric Motor Corp. 53 
Electric Specialty Co. 218 
Electrical Mfg. Co., The 247 
Electro Machines, Inc. 270 
Essex Wire Corp. 198 
Etching Co. of America 216 
Fairbanks, Morse & Co. 43 
Fansteel Metallurgical Corp. 193, 249 
Federal Electric Products Co. 243 
Federal Machine & Welder Co. 197 
Federal Telephone and Radio Corp. 201 
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Latest development of the A. W. Haydon Company is this extreme- 
ly compact Time Delay Relay which can be supplied for an alter- 
nating or direct current operation. Availability of time proven A.C. 
Internal View and D.C. Timing Motors with a wide choice of speed and voltage 
Housing Removed — ratings makes possible any desired delay interval from 1 second to 

1, hours. 






























1. Geared differential and positive elec- 4. Automatic instantaneous reset. 
tro-magnetic ‘“‘capstan type’’ clutch ; ; 
insure positive operation under ad- 5. Low inertia of clutch components 
verse conditions. avoids trouble due to vibration and 
2. Delay variable up to maximum shock. 
rating of unit. . 
3. A. C. and D. C. Relays inter- 6. May be wired for either time delay 
changeable. or interval timing functions. 
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